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SRAM CELL W TH THI N FI LM TRANSI STOR USING Byrii~aTE

POLYSI LI CON, LAYERS = BACKGROUND OF THE | NVENTI ON 1. =
Field of the Invention -'ThIS i nventjion relates to seni condu¥fits-s =«
menory devi ces and -nore partlcularly té the structures of SRAM (Static
Random: Access Mermor'y) semi conduct or nenory devi ces. 2. Description of

Rel ated Art ] In VLSI sem conductor circuits nenpries are forned of
sem#onduct or devi ces, which store data by neans of electric char ges.

Different types-of such nenories include Static
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TAPE CASSETTE

The present invention relates to a tape cassette such
5 as a magnetic tape cassette, a cleaning tape cassette or
a video tape cassette.

In a conventional tape cassette, a magnetic tape is
guided in a tape traveling path between the head house
and the hubs in the cassette casing so that the magnetic

10 tape is wound around or rewound from the hubs. The hubs
are supported for rotatlon by c1rcular perlpheral wall
portions for fitting the hubs, which are formed around -
axial holes formed in the casing in order to receive the
shaft portions of the hub. Various auxiliary elements

15 are installed in the head house, and therefore,
reinforcing ribs or partition walls are formed in the
head house, or the wall thickness of the casing is
increased, or material having service durability is used
for the casing so that it has a sufficient strength and

20 durability.
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Random Access Menories (SRAM s), Dynam ¢ Random Access Menori es
(SRAM's), Read Only "Menories (ROVs), etc. These sem conduct or nenory
devi ces can he packed in very large _ nunbers of nmenory cells with a

| ar g€ Storage capacity in a space with very | ow volune and can be
manuf actured at a | ow cost. Ampng theése nmenories, the static type
sem gonduct or - mepwry has been widely used as a randon1access menory

(RAM, becausezht tﬁencbﬁbahﬂlahﬁaectatiﬁ Fadddwed , pehéodhiakheskeiofy
refreshed during operation. The static random access menory ( SRAM *

can be inple- the SRPéLpEYiphbralewallber ahdicsing {4ipadkophitkenits
each of which stores one bit of information. The CMOS flip-fl op

circuit is conpisedtioé thpeknees dfchhen€laOSurfkick efdPLtportion of
-2- - the casing in order to increase the impéct resistance.
5 However,“the conventional tape cassette has disadvantages
as follows. There is a large scatter in the wall
- thickness at many portions; molding properties are not
good and there are st:ains and deformation in the molded
casing. Furthef, since the head house area at the front
.10 portion of the casing has many ribs and partition walls,
there is concentration of resin when the resin is
injected to form the casing, and they are often caused
recesses in the molded proddct. When there is a change
in the wall thickness of the casing, a stream of molten
15 resin is changed whereby strains remain at the portion of
the resin stream change and a thermal deformation is apt
~to occur. In particular, when a casing having a thin
wall thlckness is requlred, such undesirable tendency is
increased, and there are consplcuous recesses on the
20 surface of the-casing whereby the appearance of the
casing is poor.

It is an object of the present invention to provide a
tape cassette providing good molding properties and
minimizing a strain or deformation.

25 It is an object of the present invention to provide a
tape cassette which improves reliability on traveling of

a tape and easy assembling by providing suitable tape
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transistors and a pair of P-channel MOS Field effect tran- sistors used as
a nenory cell because of the very | ow power consunption of the CMOS
flip-flop circuit. However, the CMOS flip-flop circuit generally requires
arelatively large surface area on a sen conductor substrate, so in the
past, there has been a limitation to the3capacity of an SRAM by enpl oyi ng
the CMOS flip-flop. - Several years ago, a design was adopted in which

o TAEE, BBB  F T
2SO0 AR Gt S PadSRY, Bkt httuinee,
et oo VSRR P2 ST Ay sl ot ppsed. e, I,
nDngcrystalllﬂgogbgggga LA¥eR MYt d Yimensions can be obtained, and
5 which can be used commonly for a fixed guide pole type
and a guide roller type. |

It is an objgct of the present invention to provide a
tape cassette having a good:appearance, a light weight
and manufactured at a low cost, which minimizes a scatter

.10 in a torque for the hubs and reduces remarkably the
torque by reaucing the contécting area of the hubs to the
casing by suitably arranging the hubs; which improves
reliability on magnetic tape traveling and easy
assembling, and which minimizes occurrences of recesses

15 while increasing the strength even when the wall
thickness of the cassette casing is small.

It is an object of the present invention to provide a
tape cassette having a good appearance and providing good
processability, which improves reliability on magnetic

20 tape traveling and easy assembling by providing a
suitable connecting construction for the upper and lower
half casings, and which determines accurate position for

. tape cassette elements gnd increases the strength of the

connection of the upper and lower half casings even when

25 the wall thickness of the tape cassette is_small.

According to the first invention, there is provided a

tape cassette comprising a cassette casing composed of an
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formed on the surface of the sem conductor substrate over an insulating
| ayer. According to this technique, the P-chan- nel transistors can
overlap a part of the N-channel MXS transistors, and therefore the space
required by each cell of an SRAMis reduced. To i npl enent a .
polysilicon Thin Film Transistor (TFT),‘.%iFh an active | oad el enent,
typically it is necessary to use three polysilicon layers or four
pol ysi licon | aygser h&VENcasi SRAMhEch| 1ok hed foaassing con paieref apuba |
TFT _ . requires a netal contact to conplete the cross-coupling
connection | i rasoumduihichfar tape SRAMicanduahd which are rotatably
| fitted into circular peripheral wall portions formed in
- the cassette casing, and tape guide members formed in the
5 cassette casing at positions through which the tape wound
around the hubs is traveled, said tape cassette being
characterized in that the thickness of the flat surface
wall portion and the thickness of the outer peripheral
wall portion of the upper and lower half casings are
10 respectively uniform.
According to the second invention, there is provided
a tape cassette comprising a cassette casing composed of
an upper half casing and a lower half casing, a pair of
hubs around which a-tape is wound and which are rotatably
15 held in the cassette casing, and tape guide members
formed in the cassette casing at positions through which
the tape wound around the hubs is traveled, the tape
cassette being characterized in that the tape guide
members'are'tépe guide poles having’a'substantially U~
20 shape in cross section which are formed integrally with
either of the upper and lower casings wherein the
circular arc surface of the U-shaped tape guide poles is
a tape contacting surface.
According to the third invention, there is provided a
25 tape cassette comprising a cassette casing composed of an

upper half casing and a lower half casing, a pair of hubs

around which a tape is wound and which are rotatably
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SUMMARY OF THE | NVENTI ON The present invention uses a gate (in a
diffused substrate region with a buried contact thereto) below the TFT to
overcone the probl ens described above. In accordance with this

i nvenation a burjed contact is included to fromthe cross- coupling
connection lines in an SRAMcell with thij il mtransi stor using two
polysilicon- | ayers.. A nethod of formng athin filmfield effect

transi stor - deyl ceg a%gtﬁemsaamt B rAWRRILAT &,y d L Pns Ot isVi 1Y

type with the su aving a surtace conprises the

fol fow ng stepg, digwéfeséﬁn Xi dga edpd guqrae RUALAE £hrhle shigace of

the substrate an orm ng a Tirst ting layer on the sur of the
sem conduct of silse £L! 2he1 RE! 4ECROLNR ibnd! drthilih AN ARSLID i wand
sem conduct or strate Irst portion of” a polysilicon™ ayer over

the field oxi @rd&%oﬂﬁeaﬂébéhfsftiabe'l@aw %talrw e cas &t o ey | €d
contact opening through the first portion of
5 characterized in that the c1rcu1ar peripheral wali
portions for fitting the hubs are projected arounamil
holes of the hubs, and a pluiality of parallel lissmar
ribs are formed in the vicinity of the circular
peripheral wall portions for fitting the hubs in a
.10 surface area including the outer peripheral wall moriaons
in the upper aﬁd';ower half casings.
According to the fourth invention, there is peoviied
a tape cassette comprising a cassette casing compesed of
an upper half casing and a lower half casing, a pair of
15 hubs around which a tape is wound and which are rotatably '
held in the cassette casing, tape guide members formed
in the cassette casing at positions through which the
tape wound around the hubs is traveled, and connecting
vcyllndrlcal bodies, sald tape cassette be1ng
20 characterized in that a rib for melt-bonding is formed in
the abutting surface of each of the connecting |
cylindrical bodies of either the upper half casing or the
lower half, and a position-determining boss is formed in
the abuﬁting surface of each of the connecting
25 cylindrical bodies of the other.
In drawings:

.- Figure 1 is a plane view showing an embodiment of the
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polysilicon layer and the first insulating |layer to the surface of the
substrate adjacent to one of the field oxide regions exposing a portion of
the surface-of the sem conduc- tor substrate. Forma second portion of/ the
polysilicon |ayer over the first portian @f-the polysilicon Iayer and

-4- over the portion of the surface of the substrate to forma

buried contact between the second portion and the surf

substrat e. EbpéaPHeC955?§t?|@5nth8yPFe§QQQMiQﬁqukPW|V ?rﬁb?tFEﬁ HRBthe o
second portion. . Pattern the_ polysilicon |layer by fornmn '

openi ngs theréﬂﬁréggﬁrfBﬁlﬁaﬁﬁéiﬁgﬁgaﬁﬁé%&ﬂ%&n%qcﬁnP?BgE?tgg FB?ﬁPat°

shgw_Ehe inside of them;
- .\\ Figure 2 is an enlarged perspective view partly
5 omitted of the lower half casing shown in Figure 1;
~ Pigure 3 is a perspective view in a state of use of
the embodiment shown in Figure 1;

Figure 4 is an enlarged longitudinal cross-sectional

view of a corner portion of the lower half casing shown
'10° in Figure 1;

Figure 5 is an enlarged perspective view of an
embodiment of a corner portion of the lower casing
according to the present invention;

Figure 6 is a plane view of another embodiment of the

15 present invention wherein the upper and lower half
casings are shown in a separate state to show the inside
of them; |

> Figure 7 is a perspective view in an exploded state
of the tape cassette shown in Figure 6;

20 Figure 8 is an enlarged cross—sectional view taken
along a line I-I in Figure 6;

Figure 9 is an enlarged berspective view of an
embodiment of the lower half casing of the present
invention; |

25 Figure 10 is a plane view showing another embodiment
of the tape cassette of the present invention wherein the

upper and lower half-casings are shown in a separate
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control gate electrode and to forma conductor fromthe buried contact.
Etch the polysilicon layer to formthe control gate el ectrode and the
conductor through the open- ings in the mask. Form doped source/drain
regiens in the -substrate juxtaposed with the control gate el ectrode. Form
an interelectrode dielectric |ayer over Thé tontrol gate electrode and the
conductor. Form a gate opening nmask for patterning the interelectrode

diel&ctric |ay§§atEhQ09§h%w QRN 17 SRS koM avh@d; an openi ng t her et hrough
over a the doped- source/drain region in the substrate j uxt aposed with the

buried contact. Et@igiuhe 1Nt aelegrne @'i@cbeﬁhbhinﬁahﬁbth@%r bdient
openi ng therethrough to forma gate opening therethrough down to the

surface of theofsubst tape. chesutdJfF the Gsrésynt ofiveheidw hakeedh e
substrate through the gate opening. Forma sem conductor filmover the

i it erel ect r odeugpekeahti tokayehadifd dawi ngrird e eshdbwhhéns absiepatra tidd ough
the gate opening. Dope the sem conductor filmform ng a channel region
bet ween 5 state to show the inside of them; o

Figure 12 is an enlarged longitudinal cross-sectional
viey taken along a line I-I in Figure 11;

Figure 13 is an enlarged longitudinal cross-—sectional
view partly omitted of a corner-portion of the upper and

.10 .lower half casings shown in Figure 11;

Figure 14 is a plane view showing another embodiment
of the tape cassette of the present invention wherein the
upper and lower half casings are shown in a separated
state to show the inside of them}

15 Figure 15 is an enlarged perspective view in a
separated state of a corner pbrtion of the upper and
lower half casings shown in Figqure 14;

Figure 16 is an enlarged longitudinal cross-—sectional
view taken along.a.line I—i'in Figuré 15;

20 Eigure 17 s an enlarged longitudinal cross-sectional
viéw of the upper and lower.half casings in a state of
connection shown in Figure 16;

Figure 18 is a plane view of an embodiment of the

lower half casing of the present invention; and
25 . Figure 19 is a perspective view of the lower half
casing in use shown in.Figure 18.

Preferred embodiments of the tape cassette according
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source/drain regions in the sem conductor film above the

-5- gate openi ng, and above the gate opening of a thin film
transistor, with the doped region therebel ow conprising the control gate :
of the thin filmtransistor. Preferably the nmethod continues with the

step of formng a |l ayer of tungsten si | "ci®dé& over the second portion of
the polysiliccon | ayer -before patterning of the polysilicon layer. It is
preférred that gdechatpresent r dAeentiehewililc beayiescdhed sestlanreference

interpolysilicon oxide; the sem conductor layer is formed of a doped
pol ycrystal |l i ne&co stHeé crawbygs. The channel of the thin filmtransistor is
fjgure 1 through 4 shows a first embodiment of the
- tape cassette of the present invention. A cassette
5 casing comprises.an upper half casing 1 and a lower half
casing 2. Inside the cassette casing, a pair of ﬁubs 3
around which a tape 4 such as a magnetic tape is wound
are rotatably supported by circular peripheral wall
portions 8 for fitting thg hubs 3, which are férmed
.10 integ;ally with the upper and lower half casings 1, 2.
As tape guide members located in the tape traveling path
between the hubs 3, 3, provided are tape guide poles 5
having a substantially U-shape in cross section. The
tape guide poles 5 are formed integrally with .the upper
15 half casing 1 or the lower half casing 2iso that the
circular arc surface of the substantially U-shape comes
in contact with the tape traveling. The circular
peripheral wall portions 8 for supporting the hubs 3 are
projééﬁeé from the inﬁer-sﬁrface of the upper and lower
20 half casings 1, 2 at positions around axial holes 10 for
receiving the shaft portion of the hubs. A plurality of
‘linear ribs 9, 9, are formed in a parallel relation so as
to extend in an area including the circuiar peripheral
wall portions 8, 8 and in the vicinity of them. In this
25 embodiment, the thickness of the flat surface wall
portioA 1,, 2, of the upper and lower half casings 1, 2

is determined in a range of t; = 0.8-1.2 mm, and the
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an N type and the source/drain regions conductivity type is an N type. The
buried contact is connected to the conductor to a control gate el ectrode
of anot her transistor. A nmethod is provided for formng a thin film
field effect transistor SRAM device on a sem conductor substrate of a
first conductivity type, the substrate havithhg-a surface The nethod
conprises the follow-ng steps. Forma field oxide regions on portions of

the Surface of wfcéﬁéé%irafethangutewgegl Hidlela3l JdPH 3bt 890 880, 2% the

surface of the ~sem conductor substraté between th OoXlI As~on

the sem conduct iy SURSHEA! n §°£§hﬁe FESE par i, %D-lofz Qnmpo'fﬁé'hﬁﬁ | ayer

over the field oxlide regions and irst insulating |ayer. Form a buried
contact openingeh{¢oNe8st b ehbhSbePehbl ABpRlr AP Mshét CRA1EA¥EE IARE he

flrSE_ 2 and the outer peripheral walls 1,, 2, is substantially
5 uniform. A scatter in the wall thickness of each of-the
flat surface walls 1,, 2; and the outer peripheral walls
1,, 2, should be 20% or lower.
Reinforcing ribs formed projecting from the inner
surface of the upper and lower half casings have a height
.10 sufficient to mount thereon the hubs 3, and include a
center rib 9 connected to the circular peripheral walls 8
for fitting the hubs and arranged on a linear line
connecting the center of each of the axial holes 10, 10
for receiving the shaft portion of the hubs, and side
15 ribs 9,, 9, arranged with a distance at both sides of the
center rib 9. The circular peripheral walls 8 are so
constructed to reduce the surface area of contact of the
hubs 3 to the cassette casing to thereby reduce a torque.
In addition to the relnforc1ng ribs 9, 9,, the
20 provision of reinforcing ribs 9, at positions near a head
house 14 and the opposite side of it are effective to
reduce the wall thickness of the cassette casing. When
the-width of each of the ribs 9, 9,, 9, is made thinner
than the wall thickness of the upper and lower half
25 casings, a preferred'stream of resin is obtained at the
time of molding, and accordingly, a tape cassette having

a less residual strain, accurate dimensions and excellent
. < \
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insulating layer to the surface of the substrate adjacent to one of the
field oxide regions exposing a portion of the surface of the sem conductor
substrate. Forma second portion of the polysilicon |ayer over the first ./
portion of the polysilicon |layer and over the portion of the surface of

the substrate to forma buried contact betl®en the second portion and the
surface of the substrate. Dope the polysilicon layer including the first

portion and theyspeorussi fAddOcan Matdpeainba.pol ysilicon layer by formng .
a mask with openings therethrough for patterning the polysilicon layer to ?

forma control gaterel petposieratlé ocboLbtateoRtec taged g ideNhditbdLsi 56
contact, and etch the polysilicon layer to formthe control gate el ectrode

and the conductmsat hyanzlg lsuggier topeim.ngsEon stpportkngFear moddpad for
source/ drai n regions
- guiding the tape, which is formed in either the upper or
5 the lower half casing. Preferably, some of the tape
guide members 5 are provided to be removable. It is
further preferable that the tape guide members 5 are
located at both corner portioﬁs 7, 7 in either half
casings so that a plurality of the tape guide members 5
10 are used and they are disposed at both sides of a
plurality of supporting pins 6.
It is preferable that the wall thickness of the upper
and lower half casings is thin as possible while a
sufficient strength should be maintained. For this
15 ©purpose, a partition walls 9; is preferably formed
together with connecting bosses 11, 17 in addition to the
reinforeing ribs 9, 9,, 9, formed around the circular
peripheral walls 8, 8 for fitting the hubs 3, at each of
the corner portions 7. o
20 Each of the upper and lower half casings 1, 2 is
provided with windows 12, 12 between the circular
peripheral walls 8, 8 for fitting the hubs and between
the linear ribs 9, 9, and along these ribs, whereby an
amount of the tape around the hubs is visible. 1In this
25 case, the cassette casing body may not be transparent and
a traﬁsparent window may not be provided. Further, a
tape cassette having a unique design is provided.
\\
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14
in the substrate juxtaposed with the control gate electrode. Form an
I nterel ectrode dielectric |ayer over the control gate electrode and the
conductor. __Form a gate opening mask for patterning the interel ectrode
dielectric layer, the gate opening mask having an openi ng therethrough
over a the doped source/drain region in-thelsabstrate juxtaposed with the
buried contact. Etch-the interelectrode dielectric |ayer through the

openi'ng therethrougdr'i,{c%e A 956 £ PBRBI 19 atr@egﬁtJVi%&i‘ Vot Li&e

surface of the substra Forma gate oxide |layéer on the surface of the
substrate throughfhes @At afPaPper 408 MeweeThadFddindd | 1M oyef¢ the

! positions near the head house 14.
~ The head house 14 is a section for recording and
5 reproducing a tape and comprises an insertion hole,
supporting walls and an opening. In Figure 1, reference
numerals 15 designate pin bearing portionms.
In the above-mentioned first embodiment of the tape
cassette having the construction described above, the
.10 thickness of the flat surface wall portions and the outer
peripheral wall portions of the upper and lower half
casings are respectively formed to be substantially'
uniform, whereby a scatter in the wall thickness of each
of the wall portions cén be small, molding property is
15 remarkably improved to reduce occurrence of strains or
deformation, accuracy in dimensions, and reliability on
heat resistance can be increased. Further, a tape
cassette having thin upper and lower half casings, a low
manufacturing cost and“;ﬁifable for a-lafge—scale
20 production can ‘be provided.
Figures 4 and 5 show in detail a positional relation
of the tape guide poles 5 to the guide roller. supporting
pin 6 provided in, for instance, the lower half casing 2.
Figures 6 and 7 shows another embodiment of the tape
25 cassette according to the present invention, in which

tape guide rollers 16 are assembled to form a cassette

type.
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interelectrode dielectric layer and the surface of the substrate through
the gate opening. Dope the sem conductor filmformng a channel region
bet ween soucce/drain regions in the sem conductor filmabove the gate
openi ng, and above the gate opening of a thin filmtransistor, wth the -
doped region therebel ow conprising the dohtTtol gate of the thin film
transi stor.- Preferably, a layer of tungsten silicide is fornmed over

the*second portionofriie eabyainkae) tAKetapef e qwipsies 5iwpieh hhe W
polysilicon layer; the interelectrode dielectric |ayer conprises an

I nterpol ysil i gaemXiskeitddenser s8ddbetRr sifageofi THeest dioeseopsdare
polycrystalline silicon layer; +the channel of the thin filmtransistor is

an N type and rdeioygstaly Cednid ative r egpbonguidaduolilerisy 16/ (xexre srespétt ypelyt he
buried contact is connected to the conductor to a control gate electrode
of another trawd sixwund the roller supporting pins 6 to thereby form a

5 traveling path for the tape 3.

In the embodiment shown in Pigures 6 and 7, the tape
guide poles having a U-shape in cross section whose '
circular arc surface provides a tape contacting surface
are formed integrally Qith the upper and lower half

.10 casings in the same manner as the first émbodiment shown
in Figures 1 through 5. Accordingly, precise location of
the tape guide poles is obtainable to thereby improve
reliability on the tape traveling and easy assembling for
the tape cassette. Further, the tape cassette of the

15 embodiment shown in Figures 6 and 7 can be used commonly
for a fixed guide pole type and a guide roller type. The
other advantages of the embodiment are the same as those
of the first embodiment.

Figures 8 and 9 éhow in details a relation of linear

20 ribs to éircular.peripheral wall portions for f£itting the
hubs in the lower half casing 2.

The same reference numerals as in Figures 1 through 7
designate the same or corresponding parts.

The linear ribs comprise the center rib 9 which has a

25 thickness thinner than the wall thickness of the lower
half casing (or the upper half casing), a height

sufficient to mount thereon the hubs 3 and arranged in a

—_—
This Sheet

Wi



In accordance with still another aspect of this inven- tion, a thin film
field effect transistor circuit is formed on a sem conductor substrate . of
a first conducti.vity type, the substrate having a surface. Field oxide -
regions are forned on portions of the surface of the substrate and a
first insulating layer on the surface of flLBe-sem conductor substrate
between the-field oxide regions on the sem conduc- tor substrate. A first

portton. of ‘2 POLYSKL! S9Re! BUCLoRNEEe, Hht el Xl foneolens  Afdahe g ot

insul ating |ay opening IS

ltg;g‘:gthotthﬁ f'f<§£ POLLi9MngOtnd RAbYS! 'n'dc%rltaiygq{o@é‘dtéhﬁhé' ESkcuisy ating

peripheral walls 8 for fitting the hubs, and the side
ribs 9,, 9; arranged at both sides of the center rib 9

5 with.a certain distance. The center rib 9 and the side
ribs 9,, 9, are formed integrally with the inner surface
of the ldéwer half casing 2. It is desirable to form
reinforcing ribs 9, at both sides and near the head house

114_of the lower half casing 2.

.10 Since the thickness of the linear rib and reinforcing
ribs are made thinner than the wall thickness of the
lower half casing 2 (or the upper half casing), a smooth
flow of resin at the time of molding the casing is
obtained and the casing ha?ing a less residual strain and

15 accurate dimensions and good thermal resistance is
obtainable.

Shoulder portions 19 are provided at both end
portions of at least one of the linear ribs 9, 9; to
support a tape movement conﬁroiling sheet iB iﬁ the

20 casing, whereby excellent assembling property is
obtainable.

In the embodiment shown in Figures B8 and 9 wherein
circular peripheral wall portions for fitting the hubs
are formed around axial holes for receiving the shaft

"25 portion of the hubs, and linear ribs are formed in
parallel with each other in the casing in An area

including the circular peripheral wall portions and in
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surface of the substrate adjacent to one of the field oxide regions
exposing a portion of the surface of the sem conduc- tor.substrate. A
second porti-on of the polysilicon |ayer overlies the first portion of the
polysilicon | ayer and extends down into %ntact with the portion of the
surface of the substrate formng a bur Tedt4cant act bet ween t he second
portion and ‘the surf-ace of the substrate. The polysilicon -layer-includes
the first portihe sidinieysefortiepgr tihen hubdd chraued dehédht a kapm is
conductors. The polysilicon layer is-patterned into a control gate

el ectrode and actaddeanobe toareicha ybwosdd icriddicin Eheedassette/ dasgi n
regions in the substrate are juxtaposed with the control gate el ectrode.
An interel ectredd diebatarcitd ngaper faver laren tdfe dontcasiggt éo ehechonbse and
the conductor. The interelectrode dielectric layer has a gate opening

t her et hr ough déenmadet kmaddr tac&heir ebyhaeduns ratzes s ganeeorfdériggdonon
the surface of the substrate through the gate opening. A sem conductor
filmis fd nedndvép CREVCE: ar SPsEueO@E &L&?eahﬁﬁehﬁyéﬁlaﬁélﬂ-héy on

traveling of the tape, stabilization of torque and easy
assembling of the cassette casing can be remarkably
improved. Further, a tape cassette which eliminates
occurrence of recesses and increases the strength even

.10 though the wall thickness of the cassette casing is thin
can be provided. Further, such tape cassette having
good appearance, light weight, a low manufacturing cost
and sﬁitable for a large scale production can be
provided.

15 ~ Figure 10 is a plane view showing a modification of
the head house 14 shown in Figure 1.

The head house 14 of each of the upper and lower half

casings 1, 2, is constituted solely by tape guide pins
20, a éenter boss 21, shield plate surrounding walls 27

20 and pad supporting plates 20 which form a head insertion
recess in which a shield plate and a pad are received,
and partition walls 25, 26 for surrounding in part
cassette position determining openings 23 and capstan
insertion holes 24 respéctively.

25 The circular peripheral walls 8 for fitting the hubs
are formed around the axial holés 10 for receiving the
hubs. A.plurality of thin linear ribs 9, 9, are formed

-
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surface of {he substrate t hrough the gate opening. Doped channel region
bet ween source/drain regions are formed in the sem conductor film above

t he gate opening, .and above the gate opening of a thin filmtransistor,
Wit h<the doped - 9 regi on t herebel ow

conprising the control gate of the thin —fibnrtransistor. Preferably,
a Iayer of tungsten-silicide is fornmed over the second portion of the

pol ySilicon layeq. aTRgrhnbgl- re2h€ibb0dn Al | fne PUAEnGORRE! 2%
i nterpol ysilicon- oxrde. The sem conduct or ayer i's Tormed” of ope
polycrystalIlnepgthbgggahawgalsng ghanehedr thgedhin film
The head house 14 has a shouldered recess portion
- formed in the casing. A magnetism shielding wall 9, is
5 formed along the inner edge of the shouldered recess
portion to thereby define that portion from an area where
the circular peripheral walls 8 for fitting the hubs are
formed.
The thin linear ribs comprise a center rib 9 which
.10 has a thickness thinner than the wall thickness of the
upper and lower half casings and a height suitable for
mounting thereon the hubs 3 and which is arfanged on the
linear line connecting each center of the axial holes 10,
10 for receiving the hubs so as to be connected to the
15 = circular peripheral walls 8, and side ribs 9r 9, formed
at both sides of the center rib 9 with a certain
distance. The center rib 9 and the side ribs 9 are
formed integrally with the inner surface of the uppe; and
lower half casinéé; - |
20 Reinforcing ribs may be formed at positions near the
head house 14 and the opposite side in consideration of a
balance in wall thickness. 1In the embodiment shown in
Figure 10 which has the construction as described above,
a smooth flow of molten resin can be obtained in molding
25 operations to thereby avoid occurrence of recesses-or
stréins as well as providing good releasability.

Further, the preparation of accurate metal modls for
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transistor is an N type-and the source/drain regions conduc- tivity type
Is an N type. The buried contact is connected to the . cenductor to a
control gate-electrode of another tran- sistor. - In accordance with
anot-her aspect.of "this invention, a tturiéjln1field effect transistor SRAM
device on a sem con- ductor substrate of Tirst conductivity type, the
substrate -having a.surface. There are field oxide regions on portions of
t he*surface ofmdhiimybdie aimpandard floseri hallfatiasd nigsy @re @adiheesurf ace
of the sem conductor substrate between the field oxide regions on the

sem conduct or minstace eindependentyrpronidedaapd did ipeatitdonr wa f or ned
over the field oxide regions and the first insulating |layer. A buried
contact openi rRFerdenaratelugreprreds.st Ipokheotape gassebts |afcdrhe ayer
and the first insulating layer to the _surface of the substrate adjacent to
one of the fi AWPAIIRANL r QFVHT VDGR sPH L BECEEFES0FaPf behPrayemad |Eveme

sem conduc- tor substrate. A second portion of the polysilicon |ayer,
5 though the wall thickness of the cassette casing is "thin

and it has excellent appearance. Further, it can be
manufactured at a low cost and is suitable for a large
scale production.

Figures 11 through 13 show another embodiment of the

.10 present ‘invention.

The upper and lower hglf casings 1, 2 constitute a
cassette casing in which a pair of the hubs 3 around
which a tape 4 is wound are rotatably supported by the
‘circular peripheral walls 8 for fitting the hubs. Tape

15 guide poles S'having a subsfantially U-shpe in cross
section are located in a tape traveling path between the
hubs 3, 3. The tape guide poles are formed integrally
with either the upper half casing 1 ro the lower half
Eaéing} 2 so that the circular arc surface functions as a

20 tape contacting surface. Connecting cylindrical bodies
lla are formed at four cornérs of the upper and lower
half casings 1, 2. The connecting cylindrical bodies 1lla
respectively have an abutting surface 38 at their top. A
rib for melt-bonding 39 is formed at the abutting surface

25 of each of the connecting cylindrical bodies 1lla of
either of the upper and lower half casings 1, 2 and a

position-determining boss 36 is formed at the abutting
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- 10 - over the first portion of the polysilicon |ayer and over the
portion of the surface of the substrate formng a buried contact between

t he second portion and the surface of the substrate. The polysilicon |ayer
incl.udes the first portion and the second portion being doped. The
polysilicon layer is patterned into a cpptrol gate electrode and a
conductor fromthe buried contact. There are doped source/drain regions

in the substrate juxtaposed with the control gate electrode. An _.
i nt erel ect rode!nfageciyief | egeh ofeckhpesonpec il il eabchedéesand

the conductor._ The interel ec-
of the other.

The connecting cylindrical bodies 1lla are
- respectively cylindrical bodies each having a cylindrical
5 hole 37 at their axial center. The position~determining
boss 36 is projected from the abutting-surface 38 as a
melt-bonding surface so that the boss is fitted to the
hole 37 of the opposing connecting_cylindrical body 1lla.
The hole 37 forﬁed in the_connectihg cylindrical body lla
.10 may not be a circular shape but it may be a polygonal
shape such as a regular triangle shape, a square shape, a
regular.hexagonal shape or a regular octagonal shape as
far as it can easily receive the position-determining
boss 36 projecting from the opposing connecting
15 cylindrical body. The position-determining boss 36 may
be a shape of cross or star ﬁaving radially extended
blade portions wherein the top edge of the boss is
slender. The root portipq qf_the position—~determining
boss is press—fitted to the inner circumfefential wall of
20 the connecting cylindrical body 1lla, or the boss may be
formed integrally with the connecting cylindrical body
lla. Tape guides 5 are located near tape guide roller
supporting pins 6 formed in the lower half casing 2. The
tape guides 5 are preferably formed to be removable by
25 breaking. It is more preferable that the tape guide
poles 5 are in cornér portions 7, 7 so that they are

located with a distance between which a'plurality of the
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trode dielectric |ayer has a gate opening therethrough down to the surface
of the substrate. A gate oxide layer is fornmed on the surface of the
substrate thcaough the gate opening. A sem conductor filmoverlies the
interelectrode . dielectric layer and the surface of the substrate,
extending through the gate opening. Therel& -a doped channel region

bet ween source/drain regions in the sem conductor filmabove the gate

opering, and ab [ gt el Aeidy pihs BEaNairtadgedy th the
doped region thgﬁggépgﬁggbﬁgﬁpgﬁhg1%%? cx#ﬁg%l gg§e of the%tﬁ%?ﬂilrn

transistor. - Prgfeeranlly 1l didieds 0bf t tEShBBetUhniada died AT over
the second portion of the polysilicon |ayer; interelectrode dielectric
llayer conprisescagingiseehoid [eCcWhidx] defot henstance, the wall thickness
- of tﬁe flat surface of the casings is 1.0 mm or less and
5 the difference in wall thickness of the flat surface wall
of the casings from the outer peripheral wall of the
casings is within 0.2 mm. 1In order to maintain the
strength of.thé casings, circular peripheral walls 8, 8
for fitting the hubs 3 are formed and a plurality of

.10 reinforcing ribs are provided near the circular
peripheral walls 8, 8. Further, partition walls may be
formed at each of the corner portions 7. The thickness
of the reinforcing ribs 9 are thinner than the wall
thickness of the casinés so that a smooth flow of resin .

15. at the molding can be obtained; As a result, a tépe
cassette having a less residual strain, accurate
dimensions and thermal resistance is obtainable.

The tape cassette shown in Figure 11 can be applied
nbt 6hly to a tapé cassette but also a disk cartridge.

20 A center boss 40 may be formed if necessary, and the
position-determining boss 36 and the melt-bonding rib 39
may be provided for other bosses tg further increase the
connection and the strength of the casings.

In the embodiment shown in Figures 11 through 13, the

25 connection of the upper and lower half casings which
forms a cassette casing can be obtained wiéh high

precision without resulting an error of position in melt-—
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sem conductor layer is fornmed of a doped polycrystalline silicon |ayer;

t he channel of the thin filmtransistor is an N type and the source/drain
regi ons conductivity type is an N type. The buried contact is connected to
the conductor to a control gate el ectrode of another transistor.

BRI EF DESCRI PTI ON OF THE DRAW NGS -Th® foregoing and ot her aspects and
advant ages of this +nvention are explained and descri bed below with

CELerTCe, Lo MR SOTIAR PR, 0B BT ana ganf | EradnBlONS B8
D Yy} B A (506 LBahEE NSRBIy moro B4, TRLILAR D
formed on a SiiéﬁéWhaéégﬁééaﬁﬁving good appearance, high precision and
- an increased strength while the thickness of the cassette
5 casing is thin can be provided.
Figure 14 through 19 show another embodiment of the
-tape cassette haying an improved connecting bosses for
connecting the upper and lower half casings.
In Figure 14, the upper and lower half casings 1, 2
.10 respectively have bosses 56, 57 to be used for assembling
the upper and lower half casings by using ﬁltrasonic
waves. A melt-bonding rib 59 is formed in the contacting
surface 66 of each of the melt-bonding bosses 56. On the
other hand, a cut portion 60 is formed at the outer side
15 of the contacting surface 67 of each of the melt-bonding
bosses 57 which oppose the melt-bonding bosses 56. The
cut portion 60 is to receive a part of molten portion of
the melt-bonding ;ib 59.
As shown clearly in Figuréshlslthrough 17, the melt-
20 bonding boss 56 is provided with a conical or an annular
melt-bonding rib 59 at the central portion of the
contacting surface 66. The cut portion 60 to be fofmed
in the opposing melt-bonding boss 57 should be formed at
a position which does not directly contact with the melt—
25 bonding rib 59. However, the cut portion 60 may be
formed at the both melt-bonding bosses 56, 57. The melt-

bonding rib 59 may be formed at a suitable position in

-
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FI GS. 3A-3N show a sectional viewtaken along line 3-3° in FIG 2 of the
process of manufacture of transistors in accordance with thi's invention.
- 12 - -— : DESCRI PTI ON OF THE PREFERRED ENMBODI MENT - FIG 1

shows an eLeciribéI-schenatic circuit diagramof a CMOS type Static Random
Access Menory (SRAM device in accordan Owith this invention. In FIG 1,
N-channel M3S pass.-transistors Tl and T2 and P-channel MOS drive transis-
tors’ T3 and T4tHercomtdMInd |sprfiop asr £dirt asn avticdtdhanatepisl siors T3
and T1 have control gate electrodes electri- <cally connected to node N to
forma first GMfSremved tBromnflowing outside the contacting surface 66,
67.and there is free from an error in position of the
-~ upper angd lower half.casings.
5 | The cut portion 60 may be piovided in a form of
radially extending grooves in the contacting surface
other than a shape formed by cutting away a part of the
outer circﬁmference of the melt-bonding boss as shown in
Figures 14 through 17. Or, the cut portion 60 may be
.10 parallel linear grooves or a latice~like form within
which the center rib 59 is formed at the centrao portion.
The melt-bonding boss may not be in a cylindrical
form but also may be a polygonal boss such as a regular
triangle boss, a square boss, a regular hexagonal boss,
15 or a regular octagonal boss. The melt-~bonding boss is
formed integrally with the upper and lower half casings.
The embodiment shown in Figure 14 is used for a tape
cassette. However, it can be used as a disk cartridge.
A ceﬁtei boss may be formed if required. The melt-
20 bonding rib and.the cut portion may be formed in another
boss to further increase fhe strength of connection and
resistance to distortion.
Figures 1B and 19 shows a digital compact cassette
(DCC) type tape cassétté. In Figures 18 and 19, a
25 shutter 80 having a channel form in cross section which
has windows 78, 79 for opening and closing a driving

shaft insertion opening 10, a case position determining
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the transistors T4 and T2 have control gate el ectrodes el ec- trlcaIIy
connected to node N2 formng a sécond CMOS invert- er. Nodes NI and N2 of
the first and.-second CMOS inverters are connected to a pair of digit lines

DL and DL(bar) .via a'  pair of N-channel nsfer gate transistors T5 and T6
having their control gate el ectrodes cont ITed by a word line W _.
respectively. - .~Ln this invention, the transistor Tl is a MOSFET

device forned openldgped,salca@BtﬂMxmnsnmtl¢m ependag 06 anl gcggﬁdgnce
with this invention is shown in a plan.viewin FIG 2. A- 3N
show secti onal opesimgof/7a deqsdidabdly Rlaeedi hnt Aespideesgeal gmNULgCt Ure
of a device in accordance with this invention including the tranS|stors T1
and T4. FIGS. tBe- 8ppenoandedowenahalif\@as thas . ameAy bond iy basses! @, 2.

The transistor T4 is a TT _device which is fornmed with the
86 are provided in an opposing state so that the upper

5 and lower half casings 1, 2 are assembled by ultrasonic
melt-bonding. A melt-bonding rib 89 is formed in melt-
bonding bosses formeé either the upper half casing or-the
lower half casing, and a cut portion to receive molten
macerial of the melt-bonding rib is formed in the melt-

.10 bonding bosses of the other casing. In Figures 14
through 19, a cut portion to receive a molten part of the

~ melt-bonding rib is formed at an outer portion of the

melt-bonding bosses of either of the casings, whereby the
floooing of the molten material is prevented. Further,

15 an ercor in position of the assembled casings can be
eliminated. Since the molten material can be receiveo in
the cut portion, a cassette casing having good appearance
is obtainable. Further, a large strength of connection
between“the Opposing mélt—bonding'boéées is obtained,

20 whereby the upper and lower half casings forming a

cassette casing can be strongly and precisely connected.

"l



- 13 - channel above the substrate in a ponS|I|con f|In160 as seen
in FIG 3N I'n FIG 2 the TFT transistor T4, which i.s |'ocated
bet ween burjed contact BCl and conductor |lipg 39 (gate GL of transistor

T1) ,~ i ncl udes source 60S, channel 60C, and drain 60D, as well as a buried
contact BCl which is connected (FIG 3N) to the buried Mcummmllmnm”“l
gate el ectrode 46 (gate 4) of TFT transistor T4.

FIG* 2 is both the control gate elec- trode Gl of PET tran8istort T (WRith

source/ drain r cZuBEES®5  46) and conductor 39 connects to the control gate
of tran- sistor T3 and connects to buried contact BC2. Line 39 is a :

prov[des a coanFtionAl r52tééégé¥%£“cé%§¥{£fhg a cassette casing composed
5 of é;_upper half casing and a lower half casing, a pair of
N hubs around which a tape is wound and which are rotatably
held in the cassette casing, and tape guide members formed
in the cassette casing at positions through which the tape
wound around the hubs is travelled, the tape cassette being
10 characterised in that the tape guide members are tape guide
poles having substantially U-shaped in cross sections and
which are formed integrally with either of the upper and
lower casings wherein the circular arc surface of the U-
shaped tape guide poles is a tape contacting surface.
15 '
2. The tape cassette according to claim 1, wherein the
tape guide poles are arranged in the vicinity of tape guide
roller supporting pins formed in the casing so as to be
removable. |

20
3. The tape cassette according to claim 1 or claim 2,

wherein the tape guide poles are formed with certain
distance at each corner of both side portions of the casing.

25 4. The tape cassette according to claim 1 substantially
as described herein with reference to the accompanying

drawings.
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source/drain circuits of transistors T4 and T2. Flgura(sBAQSM\@mpan
sectional view of a device 29 in accor- dance with this invention in an
early stage of manufacture after the formation offtwo field oxidation
(FOX) regions 31 on either end of a port4 gn of t hige=ass of-.substrate
30. A M ion inplantation with ions 33 is perforned into P-
substrate 30. ¢ &adoddtiFati on of dopant 33 is fromabout 10[err]

at ons/ cnf er r | APl A | O[err] atons/cnferr] with boron (Bl11l) dopant

i npl anted. FIG 3B shomg t he devi.ce 29 of FIG €A after de ositia
of two |ayers.  Th& EaP8tCRESEELE SOMRIYSANG BFLIRGREFEHasSINT dompose

M of an upper half casing and a lower half casing, a pair

of hdgé around which a magnetic tape is wound and which
5 are rotatably fitted into circular peripheral walls
formed in the cassette casing, and tape guide members
‘formed in the cassette casing at positions thrbugh which
the magnetic tape wound around.the hubs is traveled,
wherein the thickness of the flat surface walls and the
10 thiékness.of the outer peripheral walls of the upper and

lower half casings are respectively uniform.
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on the surface of P- doped substrate 30 between the FOX regions 31 and

31 In the next step polysilicon is deposited to f-orm an. undoped
first pol ygilicon portion 34 (known in the industry as poly 1-1) of first
pol ysilicon layer ‘(preferably about 500A thick, within a thickness range
bet ween about 300 A and about 800 A). FIG 3C shows the devigce 29 of
FIG 3B after formi.ng-an opening in the undoped first polysilicon portion
34 ¢poly 1-1) to f-orma buried contact region for buried contact BCl1L by
patterning with.nmask 35 having opening 35 and etching through the opening
35' to forman opening 37 down to substrate 30 to the left of FOX region
31" by renoving the expo ' of undegped first polysilicon portion 34
and the underLyLng_regionﬁgfcggﬂs?zgide | ayer 32 down to the surface of
substrate 30. In addition, the etchlng step renoves the exposed surface of
FOX-regi on 31' bel ow open- ing 35 Tmaq surface is partlally etched away

during the 15 | ]
N 4 | ;_\S—J‘:Q O / 13

7
2 15 1(0 S
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time required to renove the thickness of the thinner gate oxide |ayer 32
i n opening 37. The opening 37 down to the surface of layer 30 permts the
formation of a the buried contact BCl as shown in FIG 3E by the steps

shown in FIGS. 3D and 3E. - 15 -

Next, the photoresist mask 35 is renoved fromthe device 29 of FIG 3C at
the end of the step shown in FIG 3C FIG 3D shows the device 29 of
FIG 3C after depositi cond pgl ysilicon portion 38 of first

pol ysilicon Iayer-gzligid??igthe i stry as poly 1-2) having a thickness
bet ween about . 1, 00 hi ck and about 1,500 A. rtion 38 conprises a
second t hi ckness of polysilicon above first pol#silicon portion 34. The

pol ysilicon portion 38 reaches
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down t hrough the opening 37 in first polysilicon portion 34 _made by nmask
opening 35 into direct contact wwth the substrate 30 and the exposed
surface of _FOX region 31'. The next step is to dope all of the first
polysilicon layer including first polysilicon portion 34 and polysilicon
portion 38 (both poly 1-1 and poly 1-2) using either: 1) PQC 3
(typical tenperature .of about 850[err]C) or’ 2) lon inplantation
(typical paranmeters of 50keV and 5E15 ions/cnjerr]). Then
a tungsten silicide layer 39 is deposited on the top surface of |ayer 38
on device 29 (with a thickness from about 1,500 A to about 2,000 A

Next device 29 is covered wth a photoresist nask 40 above tungsten
silicide layer 39. The mask 40 has openings

—

_ FIGURE 4

FIGURE 5
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- 16 - 40[err] and 40[err] therethrough which are to be used to define
the patterns of the gate and conductor seen in FIG 3E. .-~ FIG 3E
shows the device 29 of FIG 3D after etching through the openings 40[err]
and .40[ err] through photoresist mask 40 to pattern layers 34 and 38 to
forma conductor 34', 38 39" and control gate electrode GL of transistor
T1. Next , the..I-ayers 34 and 38 -are‘etched away through openings 40",
40' ' through nmask 40, as shown in FIG 3E. The result is the new gate

el ectrode GL fornmed of layers 34, 38 and 39 between the FOX regi ons 31 and
31' and the new conductor C4 formed of layer 34', 38 and 39' above FOX
region 31'. FIG 3E shows the device 29 of FIG 3D during formation

of source/drain. (SLD I [ gh ? by ign i rrpl anting dopant 40
t hrough openi ngs 42', P'(Gﬁ Et: 42

17/

@/\\Q"m& =gﬂ&)/ '@l’ 1
\ 12' 1{3
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in the surface of substrate 30. Region 42 is |located between the new gate
el ectrode GL and the FOX region 31. Region 43 is |ocated between the new
- gate electrode GlL and the FOX region 31' as shown in FIG 3E. The

concentration of dopant 40" in lightly doped N- regions 42 and 43 is from

about | O[err] atonslc rr abou O[err] atons/cnferr]. The

buri ed cont.act regL.?2§EUqugghomn tending from region 43 under |ayer
38'.to the | ower surface of FOX region The region BCl is forned by

t he conventional - step of out;diffusionh o opant from polysilicon |ayer
38" . 1 —Tr_ 12 Next in FIG 3F,
spacers 44 of silicon dioxide a process of

: formgd in a goryentional
bl anket deposition .
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fol  owed by etching back the bl anket spacer layer to | eave spacers 44

adj acent to the control gate GlL. In addition, is a spacer ‘44 adjacent to
the | ayer 38. of conductor CA4. The follow ng step as shown in FIG 3F
is to form S/D N+ doped regions by ion inplanting dopant 47 into regions
45, 46 (gate (4) between the new gate el ectrode GL and the FOX regions 31
31' as shown in FIG._3E. The concentration of dopant 47 in regions 45 and
46 (gate 4) is fromabout 10[err] atons/cnierr] to about 10[err]

atons/cn{err]. . © Thereafter, a step is perforned of doping with ions of
(P++ which is not shown since it is not in regions illus- trated in the
drawi ngs pertinent to this invention.) FIG 3G shows the device 29 of

FIG 3F after depositing an I nterPol ysilicon Oxide (1PO silicon dioxide
| ayer 48 which conprises an_interconductor dielectric |ayer for

separating the polysilicon !Fg{sg;fq 8, 39 ', 38", 39') fromthe
polysilicon film®60. The IP on oxi de Iayer 48 Is fornmed preferably
by a PEOX (Pl asma Enhanced Oxi de)
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process of deconposition of TECS (tetraethylorthosilicate). In
addition a mask 50, 50' has been forned over |ayer 48, 48" 'with an opening
50'" over the gate oxide opening to be forned above the gate el ectrode 4
for the TFT transis- tor T4. FIG 31 shows the device
29°of FIG 3G after an opening has_been nade in the |ayer 48, 48' _bel ow

t he openi ng 50 ﬂag@ he surf e of sem conductor 30, so the TFT gate
area 52 has been seen |n |G 3H ghda gate electrode region 46
(&) .- " FIG -3l. shows the devi ‘;»"\‘-‘ 7 , after deposi ting

e

FIGURE I3
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a conventional gate oxide (silicon dioxide) layer 54 above the N+ region
46 (A) in the opening nade in FIG 3G Layer 54 has a thickness from

about 200 A_.and about 400 A FIG 3J shows the device 29 of FIG 3l
after depositing -a thin filmpolysilicon |ayer 60 to formthe source/drain
and channel of thin filmtransistor T4. FIG 3X shows the device 29

of FIG 3J with the |ayer 60 being doped in situ with N dopant by ion

i mplcantation with-a concentration of phosphorus (P) or arsenic (As)
dopant 47 in regions 45 and 46 (gate 4) from about 10[err] at-
ons/cnferr] to about 10[err] atoms/cnferr]. FIG 3L shows the device
29 of FIG 3X with the source ion 60S and_drain region 60D of layer 60
bei ng doped wth P+ dopangfﬁy)ﬁ Ianta n with a concentration of
dopant 64 except for chann 4 above gate &4 which is protected
by a-mask 64' thereabove. The dopant conprises BF[.errLg(o)Iopant with a
concentration of fromabout 10[err] atons/cnierr] to

atoms/cnferr]. ,} Ut53é)[%”9] '
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-19- - In FIG 3Mthe‘device 29 of FIG 3L is shown after a mask
has been pl aced over the TFT device T4 to protect the channel. regi on 60C
and S/ D regi ons 60S and 60D during the etching away of the unwanted
portions of ‘the-layer 60 by conventional etching techniques.

Conventi onal backend flowis performed to conplete contacts and netal .
In FIG 3N the device 29 of FI 3Mis s after the mask 70 has been

repoved in ti d for f the deyice 29 of FIGS. 1 and 2.
Process St epEIG)Ej)F%E ' <SS
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The process flow for the process of this invention conprises as follows:

1. Form a conventional set of wells (not shown) in sub-’ . strate 30
for CMOS devices. 2. Define active regions in substrate 30 and wel | s
(not shown). 3. Formfield oxidation regions 31 in FIG 3A 4.
Pefforma Vvt inplant region 33 in FIG 3A by I/l with boron ions in a
concentratjon fromabout 10[err] atons/cnB to about 10[err]
atens/cnferr]. 5.- Deposit gate oxide layer 32 in FIG 3B. 6. Deposi t
undoped first polysilicon portion 34 (known in the industry as poly
1-1) of first polysilicon |ayer -
20 -

FIGURE |7

L
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(preferably about 500A thick, but a maxi mum thi ckness .range between
about 300 A and about 800 A). 7. Form opening in (poly 1-1) to forma
buried contact - . region for buried contact BClL by patterning with mask
35_havi ng openi hg 35 and etching. 8. Deposit (poly 1-2) which is the
second pol ysilicon portion 38 of first -polysilicon |ayer (known in

t he industry_as poly 1-2) with a thickness range between about
1,900 A thick and.-about 1,500 A thick. Then dope all of the
first polysilicon |ayer i ncluding first polysilicon portion 34 and

pol ysi |l i con portiqﬁlg§lpgqt pol y é{B and poly 1-2) using either
1) POCl [err] (typical 't erature of about Sép[err]ca or 2) | on
7

i mpl antation (typiLcal paraneters of 5CkeV and
ions/cnferr]). POt S RS

R tAr R Ness range
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bet Ween about 1,500 A thick and, aboyt 2,000 A thick) 10.
Form S/ D regions N

(pattern and etch)

“ regions 45,46 (gat
I's' not in regions
i pvention). 12

ilu
(FIG 3G,.be
di oxi de | ayer 48, 48L~whiﬂﬂ“ﬁﬁﬁgpis

| ayer for separati
- 21 -

.11,
e G4) and (P++ regions which
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DI,

silicon dioxide |ayer 48 is formed p,reférably by a PEOX (Plasma

_Enhanced Oxi de) process of deconposition of TEGCS :
(tetraethylorthosilicate). 13. (FIGS. 3G & 3H) TFT gate area definition.
14. (FIG 31) Deposit gate dielectric layer 54 for TFT devi ce T4.

15. (FIG 3J) Deposit polysilicon filme60. 16. (FIG 3K) In situ N- ion
I npl ant doping of filme60. 17. (FIG 3L) P+ S/Dion inplant doping of

regi ons 60S and 60D as well as other regions aside fromthe channel
60[err]C of TFT transistor T4. The dopant conpj dag

10[err] atons/cnierr]. Then define TFT device

- etching. 18. Conventional bac ﬁ to comete contacts and
met al . ﬁt

e
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- 22 - SUMVARY By i ncl udi HepHRL>"’
first buried contact BCl the advantdg- ' es are achieved as follows:

1. Reduction in nunber of polysilicon |ayers. : Current doubl e .
pol ysilicon SRAM process may be used with ver ﬂSlEétl[—hsBeenR laced
nmodi ficati.on. A CMOS SRAM | at ch-i g3provided with th|

transistors in two |l evels of polysilicon. In this nethod, f a
buried contact structure to formthe cross-coupled.latc h process al so
uses N+ in the sub- strate to.forTAREICASSETTE the TFT with a burled
contact to cross-couple the |atch. '

ABSTRACT
A tape cassette comprising a cassette casing
composed of an upper half casing and a lower half
ﬁ casing, a pair of hubs around which a magnetic tape-i‘s
wound and which are rotatably fittedl into circular
peripheral walls formed in the" cassette casing, and
tape guide members formed in the cassette casing at

positions through which the magnetic tape wound around

\-/I .
" .the hubs is traveled, wherein the thickness of the
flat surface walls and the thickness of the outer
- peripheral walls of the upper and lower half casings
are respcectively uniform.
FIGURE 1
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Whi I"e this invention has been described in terns of the above sp(;-’\‘

e,nbodl ment(s), those skilled in the art will recognize that the ven |on

can¢be 1__%,6*_-n_,;:,uxﬁhw"t:h“:"mdr"f1 La *“;tlons within the spirit and scope of the
ﬁ' é"“ c¢h nges can be nmade in formand detail, wthout

appénd ST 1
PO ¢ FreEsgpl

depar ﬂ ’SCo e of the invention. Accordingly all such

i ,. |
chang i?ﬂ'h%)vm t B4 ‘té "“ptrrvi"e the -gresent invention and the invention

enconiabresnglb: BilsHedt 10 Hufler” o the clains which follow
d&deri bpd the invention, what is clainmed as

CLA|MS Abstract Hapagid -+-hids Pl
IAPE CASSETTE

The present invention relates to a tape cassette sx_;ch
as a magnetic tape cassette, a cleaning tape cassette or a
video tape cassette. This invention has been divided from GB2262276.

In a conventional tape cassette having a head house
and a pair of hubs, a magnetic tape is guided in a tape
éiévellinq path between the head house and the hubs in the
In this way, the magnetic tape is wound
The hubs are supported for
The Circular Wall

cassette casing.
onto or unwound from the hubs.
 rotation by circular wall portions.
Portions are formed arcund axial holes formed in the casing
in ‘order to receive the shaft portions of <the hubs.
Usually, various auxiliary elements are installed in the
Therefore, in order to ensure that the casing
reinforcing ribs or partition
Alternatively, the wall
or a highly-

head house.
has a sufficient strength,
walls are forﬁed in the head house.
thickness of the casing may be increased,

durable material may be used.
In conventional tape cassettes, the outer wall of the

casing is made thicker than the flat surface wall portion of
the casing in order to increase the impact resistance of the
casing. '

However, the conventional tape cassette has numerous
disadvantages. At many portions there is a large scatter in
the wall thickness. Moulding properties are not good and
there are strains and deformations in the moulded casing.

irther, the many ribs and partition walls in the head house
rea at the front portion of the casing cause a . high
concentration of resin when the resin is injected to form
the casing. This often leads 'to the formation 6f recesses
in the molded product. In addition, when there is a change
in the thickness of the casing wall the rate of flow of the
molten .r'e'sin stream changes thereby causing strains in the
resin. At these points, thermal deformation is apt to
occur. When a casing having a thin wall thickness is
required, such an undesirable tendency is increased, and

there are often conspicuous recesses on the surface of the:
This is the replacement sheet
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new and desirable to be secured by Letters Patent is as follows: 1. A

nethod of formng a thin filmfield effect transistor device on a

sem conductor substrate of a first conduc- tivity type, said
substrate having a surface; said met hod conprising the steps as

fol |l ows: formng field oxide regions on portions of said

surface of said substrate and forn1nga§ first insulat- ing |layer on
sai d surface of said sem conductor strate between said field

oxi de regions on said sem - conductor substrate; formng a
first portion of a polysilicon |ayer over said field oxide regions

and said first déﬂ& ati NOphege tédY&sses seriously ordg%@t bufiswl gHent act
openlngthrou% sald ?lrst pqrtion of E .ll. n# ei and said
i ARReavanse Qfethey %qﬂ'gsurﬁgcézé §§B§ §¥ nvention

first
adj acent to ongr cthé atYht | fAhefare dﬁalbgbﬁﬁﬁi&xm&l nmxa outer peripheral
wall portion of a cassette casing have a thickness of 0.8

1.2mm and rib means are provided for strengthening the

cassette casing.

It is an object of the present invention to provide a tape
cassette which improves the reliability of the travel of a
tape and increases the ease of assembly by providing
suitable tape guide. members. The tape cassette can be
suitable for use commonly for a fixed guide pole type and a

guide roller type cassette.

According to the invention , there is provided a tape
cassette comprising a cassette casing composed of an upper
half casing and a lower half casing, a pair of hubs around
which a tape is wound and which are rotatably held in the
cassette casing, and tape guide members formed in the
cassette casing at positions through which the tape wound
around the hubs is travelled, the tape cassette being
characterized in that the tape guide members are tape guide
poles having a substantially U-~shape cross section and which
are formed integrally with either of the upper and lower
casings wherein the ‘circular arc surface of the U-shaped
tape guide poles is a tape contacting surface and wherein
the caéing has a wall thickness in a range of 0.8mm to

1.2mm.

Specific embodiments ' of the present invention are now
described, by way of example only, with reference to the

drawings in which:

Figure 1 is a plane view showing an embodiment of the

This is the replacement sheet
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portion of sai-d surface of said sem conductor sub- strate,
formng a second portion of said polysilicon |ayer over said first
portion of said polysilicon |ayer and over said portion of said

surface of said substrate to - 24-
forma buried contact between said second portlon and said surface of said

substrat e, . doping said polysilicon layer including said first

portion and sdigbe aamsdtper bfobhe presenpalheentibgnsaehdrpdhyshei appekayer

by formng a mask with openings therethrough for patterning said

pol ysilicon | aamed ltavetohmlE caaings guecsbbwnt inds saparated state to
show the inside of them;

Figure 2 is an enlarged perspective view partly
omitted bf the lower half casing shown in Figure 1;

Figure 3 is a perspective view in a state of use of
the embodiment shown in Figure 1;

Figure 4 is an enlarged loﬁgitudinal cross-sectional
view of a corner portion of the lower half casing shown
in Figure l} |

Figure 5 is an enlarged perspective view of an
embodiment of a corner portién of the iower casing
according to the present invention;

- Figure 6 is a plane view of another embodiment of the
pfesent invention wherein the upper and lower half
casings are shown in a separate state to show tpe inside
of them;

Figure 7 is a perspective view in an expioded state
of the tape cassette shown in Figqre 6:

Figure 8 is an enlarged cross-sectional view taken
along a line I-I in Figure 6;

Figure 9 is'an enlarged perspective view of an
embodiment of the lower half casing of the present
invention; |

Figure 10 is a plane view showing-another embodiment

of the tape cassette of the present invention wherein the

upper and lower half casings are shown in a separate

This is the replaccmént sheet

- 5 OFC 097

Date:



to forma conductor fromsaid buried contact, and etching said polysilicon
| ayer to formsaid control gate electrode and said conductor through said" .
openings in said nask, form ng doped source/drain regions in said
sub- strate juxtaposed with said control gate el ectrode, formng an
interelectrode dielectric layer over sd#& d control gate el ectrode and said
conduct or, formng a gate opening nask for patterning said

interel ect ro%a@&'tﬁcﬁhsﬁ kA¥Cins$dbdofatReRPENNY MBSk having an opening
t her et hrough over a said doped source/drain region in said substrate

juxtaposed. with pHaudebuli 84 aOphask view sh&WfhNdnsehéri 8hBbaifshtode
dielectric layer through said Opening therethrough to forma gate opening

t her et hr ough ofowhet @apai dasset8ecodf thei Presest indention whépelhngha gate
oxi de | ayer on said surface of said '
upper and lower half casings are shown in a separated

state to show the inside of themj

Preferred embodiments of the tape cassette according
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substrate t hrough sai d gate opening, form ng a sem conductor film

ever said i nterel ectrode dielectric |ayer and said
surface of said substrate through said gate opening,

dopi ng said sem conductor filmform ng a channel regi on between
source/drain regions in said sem conduc- tor film above said gate
openi ng, and above said gate openi’ng of a thin filmtransistor, wth
t he doped regi on therebel ow conprising the control gate of said

thin filmtrab@ithebresent inxentdinsdwidl endegcsibedi vhkbusederaagrce

according to
g to the drawings.

Figure 1 through 4 shows a first embodiment of the
tape cassette of the present invention; A cassette
casing comprises an upper half casing 1 and a lower half
casing 2. Inside the cassette casing, a pair of hubs 3
around which a tape 4 such as a.magnetic tape is wound
are rotatably supported by circular peripheral wall
portions 8 for fitting ﬁhe hubs 3, yhich are formed
integrally with the upper and lower half casings 1, 2.
As tape guide.members located in the tapé tr;veliﬁg path
between thé hubs 3, 3, provided are tape guide poles 5
having a substantially U-shape in cross.section. The
tape guide poles S are formed integrally with the upper
half casing 1 or Ehe lower half casing 2 so that the
circular arc surface of the substantially U-shape comes
in contact with the tape traveling. The circular

'peripheral wall portions 8 for supporting the hubs 3 are
projected from the inner surface of the upper and lower
half caéings 1, 2 at positions around axial holes 10 for
receiving the shaft portion of the hubs. A plurality of
iinear ribs 9, 9, are formed in a parallel relation so as
to extend in an area ihclﬁdiné the circular peripheral
wall portions 8, 8 and in the vicinity of them. In this
embodiment, the thickness of the flat surface wall
portioﬁ 1, 2; of the upper and lower half casings 1, 2

is determined in a range of t; = 0.8-1.2 mm, and the

the replecement sheet
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claim1l1, wherein a |layer of tungsten suicide is forned over said

second portion of said polysilicon |ayer before patterning of said
pol ysilicon | ayer. 3. A nethod of form ng a sem conductor device
according to claim1l1, wherein said interelectrode dielectric |ayer
conprises an interpolysilicon oxide. 4. A nmethod of formng a

sem conduct or device according to c ain11 I n which said

sem conductor layer is forned of oped poI{crystalllne silicon

| ayer . 5. thigkness @f thenouges 9@%@8&53& YAldePPEELRBBOR DY nd2 t4S

Cype and sai d SRR A7 gEaRee Of tacBrdeBTiv?iPutypERRSHARIN type. |
thickness of. each of the upper and lower half casings 1,
2 and the outer peripheral walls 1l,, 2, is substantially
uniform. A scatter in the wall thickness of each of the

~ flat surface walls 1,, 2, and the outer'peripheral walls
l,, 2, should be 20% or lower..

Reinforcing ribs formed'pfojecting from the inner
surface of the upper and lower half casings have a height
sufficient to mount thereon the hubs 3, and include a
center rib 9 connected to the circular peripheral.walls 8
for fitting the hubs and arranged on a linear line
connecting the center of each of the axial holes 10, 10
for receiviné the shaft portion of the hubs, and side
ribs 9,, 9, arranged with a distance at both sides of the
center rib 9. The circular peripheral walls 8 are so
constructed to reduce.the surface area of contact of the
hubs 3 to the cassette casing to thereby reduce a torque.

In.addition to the reinforcing ribs 9, 9,, the
provision of'reinforcing ribs 9, at positions near a head
house 14 and the dpposite side of it.are effective to
reduce the wall thickness of the cassette casing. When
the width of each of the ribs 9, 9,, 9, is made thinner
than the wall thickness of the upper and lower half

. casings, a preferred stream of resin is obtained at the
time of molding, and accordingly, a tape cassette having

a less residual strain, accurate dimensions and excellent
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6. A method of form ng a sem conductor device according to claim1,
wherein said buried contact is connected to said conductor to a
control gate el ectrode of another transi stor. 7. A et hod of
form ng a sem conductor device according to claim2, wherein said-

I nterel ectrode dielectric |ayer cogprises an interpolysilicon oxide.
8. A nethod of form ng a sem conductor ‘device according to claim7,

i n which said sem conductor |ayer is formed_of a doped
pol ycryst al | | Reasj resbstangercan be obtaimedod of forming a sem conductor
devi ce according to I n,whi ch said channe| ,of said thin film

. | aim 8,
transistor is an Ntt}Eepéﬁ§e§%P¥FsE%r£%?ﬂFﬁihh?eﬁ?Bﬁsgulde members Sb

near each support pin 6 for supporting a roller for
guiding the tape, which is formed in either the upper or
the lower half éasing. Preferably, some of the tape
guide members 5 are provided to be femovable. It is
further preferéb;e that the tape guide members 5 are
located at both corner portiohs 7, 7 in either half
casings so that a plurality of the tape guide membeés 5
are used and they are disposed at both s;des of a

plurality of supporting pins §..

It is preferable that the wall thickness of the upper
and lower half casings is thin as possible while a
sufficient strength should be maintained. For this
purpose, a bartition'walls 93 is preferably formed
together with connecting bosses 11, 17 in addition to the
reinforcing ribs 9, 9;, 9, formed around the circular
peripheral walls 8, 8 for fitting the hubs 3, at each of
the corner portions 7.
Each of the upper and lower half casings 1, 2 is
~provided with windows 12, 12 between the circular
peripheral walls 8, 8 for fitting the hubé and between
the linear ribs 9, 9, and along these ribs, wheteby an
amount of the tape around the hubs is visible. 1In this
case, the cassette casing body may not be transparent and’
a transparent window may not be provided. Further, a

tape cassette having a unique design is provided.
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conductivity type is an N type. 10. A nethod of form ng a sem conduct or
devi ce according to claim9, wherein said buried contact is connected
to said conductor to a control gate el ectrode of another

transi stor. 11. A nethod of formng a thin filmfield effect transistor
SRAM devi ce on a sem conductor substrate of a first . conductivity
type, said substrate having a surface; 8 sai d nethod conprising the
steps as foll ows: formng field oxide regions on

portions of said Finger touch portions 13 are provided at both side
surfaces of the upper and lower half casings 1, 2 at
positions near the head house 14.

The head house 14 is a section for recording and

reprdducing a tape and comprises an insertion hole,
supporting walls and an opening. In Figure 1, reference
numerals 15 designate pin bearing portions.

In the above-mentioﬁed first embodiment of the tape
cassette having the construction described above, the
thickness of the flat surface wall portions and the outer
peripheral wall portions of the;upper”énd lower ha}f
casings are respectively formed to be substantially
uniform, whereby a scatter in the wall thickness of each
of the wall portions can be small, mo;dihg property is
remarkably imﬁroved to reduce occurrence of strains or
deformation, accuracy in dimensions,'and reliapility on
heat resistance can be increased. Further, a tape
cassette having thin upper and lower half casings, a low
manufacturing cost and suitablﬁ for a large-scale

production can be provided.

Figures 4 and 5 show in detail a positiona; relation
of the tape guide poles 5 té the guide roller éupporting
pin 6 provided in, for instahbe, the. lower half casing 2.

Figures 6 and 7 shows another embodiment of the tape
cassette according to the present invention, in which

tape guide rollers 16 are assembled to form a cassette

type.
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surface of said substrate and formng a first insulat- ing |ayer on said
surface of said sem conductor sub- strate between said field oxide.regions

on said sem - conductor substrate; formng a first portion of a
polysilicon |layer over said field oxide regions and-said first insulating
| ayer, formng a buried contact opening through said first portion

of a polysilicon layer and said first 1i@sulating |ayer to said surface of
said substrate adjacent to one of said field oxide regions exposing a

portion of said sghf 3aesObmbEd Iins®E) CEHE Ued e quiide pdXed & which Haw nming a
second portion of said polysilicon |layer over said first portion of said

polysilicon | beeh dvdatedenesnighdbdtlnsidesafll the floazsd dfowse dbswre rat e
to forma buried contact between said second portion and said surface of
sai d substrat eemovable, and the tape guide rollers 16 are respectively
put around the roller supporting pins 6 to thereby form a
traveling path for the tape 3.

In the embodiment shown in Figures 6 and 7, the tape
guide poles having a U-shape in cross section whose
circular arc surface provides ﬁ tape contacting surface
are formed infegrally with the upper and lower half
casings in the saﬁe manner as the first embodiment shown
in Figures 1 through 5. Accordingly., pfecise loc§tion of
the tape guide poles is obtainable to thereby improve
reliability on the tape traveling and easy assembling for
the tape cassette. Further; the tape cassette of the
embodiment shown in Figures 6 and 7 can be used commonly
for a fixed guide pole type and a guide rollerstype. The
other advantages of the embodiment are the same as those
of the first embodimegt.

Figures 8 and 9 show in details a relation of linear
ribs to circular peripheral wall pdrtionshfor fitting the

_hubs in the lower half casing 2.

The same reference numerals as in Figures 1 through 7
designate the same or corresﬁénding parts.

The linear ribs comprise the center rib 9 which has a
thickness thinner than the wéll thickness of the lower
half casing (or the upper-half casing), a height .

sufficient to mount thereon the hubs 3 and arranged in a
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doping said polysilicon layer including said first portion and said second
portion, patterning said polysilicon layer by formng a mask with
openi ngs therethrough for patterning said polysilicon |layer to forma
control gate electrode and to forma conductor fromsaid buried contact,
and etching said polysilicon layer to formsaid control gate
el ectrode and said conductor through said openings in said nmask, _
form ng doped source/drain regions in sggd sub- strate juxtaposed with
said control gate el ectrode, formng an interel ectrode dielectric

layer over linear line to connect the center of the axial holes 10
for receiving the hubs and contiguous to the circular
peripheral walls 8 for fitting the hubs, and the side
ribs 9,, 9; arranged at both sides of the center rib 9
with a cerfain distance. The center rib 9 and the side
ribs 9,, 9; are formed integrally with the inner surface
of the lower half casing 2. It is desirable to form
reinforcing ribs 9, at both sides and near the head house

14 of the lower half casing 2. _

'Since the thickness of the linear rib and reinforcing
ribs are made thinner than the wall thiékness of the
lower half casing 2 (or the upper half casing), a smooth
flow of resin at the time of molding the casing is
obtained and the casing having a less residual strain. and
accurate dimensions and good thermal resistance is
obtainable. ._

Shoulder portions 19 are provided at both end
portions of at least one of the linear ribs 9, 9; to
support a tape movement controlling sheet 18 in the.
casing, whéreby excellent assembling property is
obtainable.

In the gmbodimént shown in Figures 8 and 9 wherein
‘eircular peripheral wall portions for f£itting the hubs
are formed around axial holes for receiving the shaft;m‘l
portion of the hubs, and linear ribs are formed'in
parallél with each other in the casing in an area

including the circular peripheral wall portions and in
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said control gate electrode and said conductor, formng a gate
openi ng mask for patterning said interelectrode dielectric layer, said
gate openi ng mask havi ng an openi ng therethrough over a said doped
source/drain region in said substrate juxtaposed with said buried contact,
etching said interelectrode dielectric layer through said opening
therethrough to forma gate opening therethrough down to said surface of
said substrate, form ng a gate oxide |ayer on said surface of said
substrate through said gate opening, form ng a sem conductor film
over said inter- electrode dielectric ther and said surface of said

substrate through sajd gate opening, dopi ng, sai d sem conductor film
form ng a chatbRlvVigidyiteh afetthasy g’élﬁ dwikg Ao iwHieh @ SARe dhi conduc-

tor fil mabove sajd gate opening, and gbaove sai,d te .
! Vwoghé cé%tbe J%rgeé%ly poé?tféné%lxn!¥%e cassette casing,

and a contacting surface area of the casing to the hubs
is made small to thereby reduce a resistance of friction
and to reduce a torque of hub, whereby reliability on
traveling of the tape, stabilization of torque and easy
assembling of the cassette casigg can be remarkably
improved. Further, a tape cassette which eliminates
occurrence of recesses and increases the strength even
though the wall thickness of the cassette casing is thin
can be provided. PFurther, such. tape cassette haviyg
good appearance, light weight, a low manufacturing cost
and suitable for a large scale production can be
provided.

Figure 10 is a plane view showing a modification of
the head house 14 shown in Figure 1.

The head house 14 of each of the upper and.lower half
casings 1, 2, is constituted so;e;y by tape guide pins
20, a center boss 21, shield plate surrounding walls 27
and pad supporting plates 20 which form a head insertion
recess in which a shield plate and a éad are received,
and partition walls 25, 26 for surrounding in part
cassette position determining openings 23 and capstan
insertion holes 24 respectively. '

The circular peripﬁeral walls 8 for fitting the hubs
are fo;med around the axial holes 10 for receiving the

%ubs. A plurality of thin linear ribs 9, 9; are formed
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opening of a thin filmtransistor, with the doped region therebel ow
conprising the control gate of said thin filmtransistor. :

12. A method of form ng a sem conductor SRAM devi ce accord- ing to
claim1ll, in which a layer of tungsten silicide is formed over said
second portion of said polysilicon | ayer before patterning of said
polysilicon | ayer. 13. A nethod of form ng a sem conduct or SRAM devi ce

accord- ing to claim1ll, wherein said interelectrode dielectric
| ayer conprises an interpolysilicon oxide12
in a parallel relation in an area including the circular
peripheral walls 8, 8 and near them.

' The head house 14 has a shouldered recess portion
formed in the casing. A magnetism shielding wall 9, is
formgd along the inner edge of the shouldered recess
portion to thereby define that poétion from an area where
the circular peripheral walls 8 for fitting the hubs are
formed. | |

- The thin linear ribs comprise a center rib 9 which
has a thickness thinner than the wall thickness of the
upper and léwer half casings and a height suitable.for
mounting thereon the hubs 3 and which is arranged on the
linear line connecting each center of the axial holes 10,
10 for receiving the hgbs so as to be connected to the
circular peripheral walls 8, and side ribs 91,"'91 formed
at both sides of the center rib 9 with a certqin
distance. The center rib 9 and the side ribs 9 are
formed integrally with the inner surface of the upper and .
lower half casings.

Reinforcing ribs may be formed at positions neaf the
head house 14 and the opposite side in consiaeration of a
balance in wall thickness. 'In the embodiment shown in
Figure 10 which has the construction as described above,
a smooth flow of molten resin can be obtained in molding
operations to thereby avoid occurrence of recesses or
strainé as well as proﬁiding good releasability.

Further, the preparatioh of accurate metal modls for
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14. A method of form ng a sem conductor SRAM devi ce accord- ing to

claim1l, in which said sem conductor |ayer is formed of a doped

pol ycrystalline silicon |ayer. 15. A nmethod of form ng a sem conduct or
SRAM devi ce accord- ing to claim1l, in which said channel of said
thin filmtransistor is an N type and said source/drain regi ons
conductitvity type is an N type. 16. Mnmethod of forming a sem conductor
SRAM devi ce accord- ing to claim11l, wherein said buried contact is
con- NE&i&thd oclseivhbred difd Mowex LM dE igE ard anidpdsecduse

anot her transistor. 17.” A method of form ng a sem conductor SRAM devi ce
accor d- pindate® indépandantierpiovisded dnd ested @Artideiah evallsi c

| ayer conprises an interpolysilicon oxide.
are separately prepared. In the tape cassette of the

embodiment, occurrence of recesses can be prevented even
though the wall thickness of the cassette casing is thin
and it has excellent appearance. Further, it can be

manufactured at a low cost and is suitable for a large

scale production. |

Figure 11 shows ancther . embodiment of the
present invention.

The upper and lower half casings 1, 2 constitute a
cassette casing in which a pair of the hubs 3 around
which a tape 4 is wound are rotatably supported by the
circular pe;ipﬁe;al walls 8 for fitting the hubs. Tape
guide poles 5 having a substantially U-:shaped in cross
section are located in a tape traveling path between the
hubs 3, 3. The tape guide poles are formed int;grally
with eitper the upper half casing lor 'the lower half
casing, 2 so that the circular arc surface functions as a
tape contacting surface. Connecting cylindrical bodies
lla are formed at four corners of the upper and lower
half casings 1, 2. The connecting cylindricai bodies lla
respectively have an abutting surface 38 at their top. A
rib for melt~bonding 39 is fﬁrmed at the abutting.surface
of eagh of the connecting cylindrical bodies lla of
either.of the upper and lower half casings 1, 2 and a

position-determining boss 36 is formed at the ébutting
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18. A method of form ng a sem conductor SRAM devi ce accord- ing to
claim 17, in which said semconductor |ayer is formed of a doped

pol ycrystalline silicon |ayer. 19. A nethod of forning a seni conductor
SRAM devi ce accord- ing to claim 18, in which said channel of said
thin filmtransistor is an N type and said source/drain regi ons
conductivity type is an N type. 20. A md#hod of form ng a sem conductor
SRAM devi ce accord- ing to claim9, wherein said buried contact is
connect - suk faces 38d ofoedeht of theacoanectlingacyléndeticadeboliies

anot her transistor. 21. Athin filmfield effect transistor circuit on a

sem conduct or fbdthesokher.a first conductivity type, sai d substrate

having a surface; said transistor ) . .
- The. connecting cylindrical bodies lla are

respecﬁively cylindrical bodies each having a cylindrical
hole 37 at their axial center. The position-determining
boss 36 is projected from the abutting surface 38 aé a
melt-bonding surface so that the boss is fitted to the
hole 37 of the opposing conﬁecting cylindrical body 1lla.
The hole 37 formed in the connecting cylindrical body 1lla
may not be a circular shape but it may be a polygonal
shape such as a regular triangle shapé, a square shape, a
regular hexagonal shape or a regular octagonal shape as
far as it can ea;ily receive the position-determining

. boés 36 projecting from the opposing connecting
cylindrical body. The position-determining boss 36 may
be a shape of cross or star having radially extended
blade portions wherein the top edge of the boss is
slender. The root portion 6f'the position-determining
boss is press-fitted to the inner circumferential wall of
the connecting cylindrical body 1la, or the boss may be
formed integrally with the connecting cylindric#l body
lla. Tape guides 5 are located near tape guide foller
éupporting pins 6 formed in ﬁhe lower half casing 2. The
tape guides 5 aré preferably formed to be removable by
breaking. It is more preferable that the tape guide
poles 5 are in corner portions 7, 7 so that they are

located with a distance between which a plurality of the
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conprising as follows: field oxide regions an portions of said

surface of said substrate and a first insulating | ayer on said
surface of said sem conductor substrate between said field oxide
regi ons on said sen conductor substrate; a first portion of a
pol ysilicon |l ayer over said field gxide regions and said first
insulating’layer a buried cbhtact openi ng through said first
portion of a polysil,icon yer and sai,d first |nsulating

| ayer to saldf ﬂ@é@eoF°§ ed SYBPPF&iBY R&PécénPrFoaﬁﬁé“SP said field

oxi de regions exp&sel W13 ot tk'ncérésOfof the upper and lower half
casings should be thin. For instance, the wall thickness
of the flat surface of the casings is 1.0 mm or less and
the difference in wall thickness of the flat surface wall
of the casings from the outer peripheral wall of the
casings is withip 0.2 mm. In order to maintain the
strength of the casings, circﬁlér peripheral walls 8, 8
for fitting the hubs 3 are formed and a plurality of
reinforcing ribs are provided near the c;rcular
peripheral walls 8, 8. Further,. partition walls may be
formed at each of the corner portions 7. The thickness
of the reinforcing ribs 9 are thinner than the wall
thickness of the casings so that a smooth flow of resin
at the molding can be obtained. As a result, a tape
cassette having a less residual strain, accurate

dimensions and thermal resistance is obtainable.
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said surface of said seni conduct or substrate, a second portion of

said polysilicon layer over said first portion of said-polysilicon layer

and over said portion of said surface of said substrate forntng a burled

contact between said second portion and said surface
said polysilicon layer including said first portion an
portion bei ng doped, said polysilicon |ayer patt ontrol -

gate el ectrode and a conductor fromsaid buried contact, doped
source/drain regions in said substrate juxtaposed with sald control gate-.
el ectrode, an interel ectrode diel ect®ic | ayer over said control gate
el ectrode and said conduct or, said interelectrode_dielectric Iayer
havi ng a gate opening therethrough down to said surf Cﬁqgﬁﬁgavqﬂﬁ BEEN
substrat e, ~

CLAIMS: REPLACED

1. A tape cassette comprising a cassette casing composed

of an upper half casing and a lower half casing, a pair of
hubs around which a tape is wound and which are rotatably
held in the cassette casing, and tape guide members formed
in the cassette casing at positions through which the tape
wound around the hubs travels, the tape cassette being
characterised in that the tape guide members are tape guide
poles having substantially U-shaped cross sections and which
are formed integrally with either of the upper and lower
casings wherein the circular arc surface of the U-shaped
'~ tape guide poles is a tape contacting surface, and wherein
the casing has a wall thickness in a range of 0.8 to 1.2mm.

2. The tapé cassette according to claim 1, wherein pairs
of two tape quide poles are respectively formed on each side
of either the upper or lower casing.

3. The tape cassette according to claim 2, wherein the
pairs of two tape guide poles are each adjacent tape guide
roller supporting pins which are respectively provided on
. each side of the casing.

4. The tape cassette according to claim 3, wherein one
of each of the pairs of two U~-shaped tape guide poles, which
are formed integrally with either of the upper or lower
casings, is removable and each of the tape guide roller
supporting pins is provided with a roller.

6. The tape cassette according to claim 1 substantially
as described herein with reference to the accompanying
drawings.

8 is the replacement sheet
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a gate oxide |ayer on said surface of said sub- strate through said gate

openi ng, a sem conductor filmover said interelectrode dielectric
| ayer and said surface of said substrate through said gate opening,

a doped channel region between source/drain regions in said

sem conductor film above said gate - openi ng, and above said gate
opening of a thin film transi.stor,.gi.th the doped region therebel ow
conpri si ng the control gate of said thin filmtransistor.

FIGURE |
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22. A device according to claim?21, in which a | ayer of tungst en
silicide is fornmed over said second portion of said polysilicon

| ayer . 23. A device according to claim21l, wherein said

interelectrode dielectric |ayer conprises an i nterpol ysilicon oxide.
24. A device according to claim21, in which said sem con- duct or

| ayer is formed of a doped pol ycrystalline silicon | ayer. 25. A
device according-to claim 21, in which said channel of said thin film
transistor is an N type and said source/drain regions conductivity
type is an N type. 26. A device according to claim 21, wherein said

buri ed contact is connected to said conductor to a control gate

el ectrode of anot her Fr,@@ﬁg | 2

This is the replacement sheet
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27. A device according to claim 22, wherein said I nt erel ectrode

dielectric |ayer conprises an i nt erpol ysilicon oxide. 28. A device

according to claim?27, in which said sem con- ductor layer is forned

of a doped pol ycrystalline silicon | ayer. 29. A device according to
claim 28, in which said channel of said thin filmtransistor is an N

type and said source/ drain regionsgconductivity type is an N type.

30. A device according to claim?29, wherein said buried contact is

connected to said conductor to a control

FIGURE 4

FIGURE 5
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gaté el ectrode of another transistor. 31. Athinfilmfield effect

t+ansi stor SRAM devi ce on a sem conductor substrate of a first
conductivity type, said substrate having a surface; said transistor
conprising as foll ows: field oxide regions on portions of said
surface of said substrate and a first insulating |layer on said
surface of 'said sem conductor substrate.letween said field oxide
regi ons on said seniconductor substrate; ' ~a first portion of a
pol ysilicon | ayer over said field oxide regions and said first

I nsul ating | ayer,

FIGURE 6
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a buried contact opening through said first portion of a po]ysilicon | ayer

and said first insulat- ing.layer to said surface of said substrate
adj acent to one of said field oxide regions exposing a portion of said
surface of said sem conductor substrate, a second portion of said

polysilicon |layer over said first portion of said polysilicon |ayer and
extends into contact with said portion of.said surface of said substrate
form ng a buried contact between said second portion and said surface of
sai d substrate, said polysilicon layer including said first portion
and said second&pxzﬁlggaﬁggng doqzd, sai d polysilicon layer
patterned into ate ellectrode and a conductor fromsaid buried
cont act doped source/drain regiQqns in said substrate juxtaposed with
said control gate el ectrodg, an 1 erelectrode dielectric |ayer over

e

said control gate el ectrode pmd saiqi condwgt orf 2 '

This is the replacement sheet
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said interelectrode dielectric |layer having a gate opening therethrough
:«down to said surface of said substrate, a gate oxide layer on said
surface of said sub- strate through said gate opening, a

sem conductor filmover said interelectrode dielectric |layer and said
surface of said substrate through said gate opening, :

- 35 - a doped channel - gegi on bet ween source/drain
regions in said sem conductor fil mabove said gate openi ng, ~and
above said gate opening of a thin film

FIGURE 8
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trahsistor, wi th the doped region therebel ow conprising t he control

gate of said thin filmtransistor. 32. A device according to claim 31
in which a | ayer of tungsten silicide is formed over said second
portion of said polysilicon |ayer. 33. A device according to
claim 31, wherein said i nterelectrode dielectric |ayer conprises an

I nterpol ysilicon oxide. 34. A devicemaccording to claim3l, in which
said sem con- ductor layer 'is formed of a doped pol ycrystalline
"silicon |ayer. 35. A device according to claim31, in which said channel
of said thin filmtransistor is an N type and said source/drain

regi ons conductivity type is an N type. 36. A device according to claim

"31, wherein said buried

FIGURE 10
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contact is connected to said conductor to a control gate el ectrode of

‘anot her transistor. ~37. A device according to claim 32,
wherein said interelectrode dielectric |ayer conprises an

i nterpol ysillcon oxide. 38. A device according to claim37, in which said
sem con- ductor layer is fornmed of a doped pol ycrystalline

silicon |ayer. : -8-

FIGURE I
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39.. A device according to claim38, in V\:hiICh sai d channel of g@fars me?

thln”fllnltran3|stor is an N type and said" source/drain regions
.conductivity type is an N type. 40. A device according to claim 39,
wherein said buried contact is connected to. said conductor to a

control gate el ectrode of another "transi stor

H
16 !
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CLAINMS:

1. A tape cassette comprising a cassette casing composed
of an upper half casing and a lower half casing, a pair of
hubs around which a tape is wound -and which are rotatably
held in the cassette casing, and tape guide members formed
in the cassette casing at pos itions through which the tape
wound around the hubs travels, the tape cassette being
characterised in that the tape guide members are tape guide
poles having substantially U-shaped cross sections and which
are formed integrally with either of the upper and lower
casings wherein the circular arc surface of the U-shaped

tape guide poles is a tape contacting surface, and wherein
the casing has a wall thickness in a range of 0.8 to 1.2mm.

2. The tape cassette according to claim 1, wherein pairs
of two tape gquide poles are respectively formed on each side
of either the upper or lower casing. -

3. The tape cassette according 4o claim 2, wherein the
pairs of two tape guide poles are each' adjacent tape guide

" roller supporting pins which are respectively provided on
each side of the casing.

‘4.  The tape cassette according to claim 3, wherein one
of each of the pairs of two U-shaped tape guide poles, which
are formed integrally with either of the upper or lower
casings, is removable and each of the tape gquide roller
s_upporting pins is provided with a roller.

5. The tape cassette according to claim 1 substantially

as described herein with reference to the accompanying

)R O A0 1
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‘TAPE CASSETTE

ABSTRACT

A tape cassette comprising a cassette casing composed of an upper half casing and a lower half
casing, a pair of hubs around which a -magnetic tape is wound and which are rotatably fitted into
circular peripheral walls formed in the cassette casing, and tape guide members formed in the cassette
' casmg at positions through which the magnetic tape wound around the hubs is traveled, wherein the
thickness of the flat surface walls and the thickness of the outer peripheral walls of the upper and |

lower half casings are respectively uniform.

FIGURE 1
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