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tor circuit "has been extensively investigated
from many points of view. This tendency is
especially to be noted in the'field of électronic
computers (of the table type)’ and various in-
vestigations have been made in' connection
with many “Kinds or ‘digital circuit for elec-

i tronic computers. Espec:ally, ‘substantial de-
* velopmernt accordmg to “purpose “has been

made up tonow in connection with gates,
inverters ‘and ‘the" other circuits using MOS'
(metal oxide- semiconductor) field éffect tran-
sistors. However, most. of -those semiconduc-

~* tor integrated circuits thave ‘only one- respec-

tive circuit function ‘according “to ‘their _pur-
poses. To constitute a complicated circuit
such as an electronic: ‘computer including such

- semiconductor mtegrated circuits-each having
" - 4 single function, necessarily’ has an unavoid:
able defect such’ that inany ‘kinds ‘of, and also

a number of, sermconductor mtegrated cir-
cuits must be used in ‘combination. Especially
since, in the’mamifacture of a ‘semiconductor

- integrated ‘cifcuit, oné- evapomuon ‘mask can-

fiot be used: commonly many ‘times but can
take only a few' umtsz e::mamlfacturmg

effect transistors each having semi uctor
layers of the other conductivity type provid-
ing source and drain electrodes formed thereon
.and a metal layer which can be used as the
control or gate electrode deposited on an in-
sulating layer on a portion between the source
and drain electrodes, a plurality of ' tetminals
connected to said electrodes on said’ substrate,
and a semiconductor region having said’one
conductivity type but higher conductlvny and
usable as a substrate electrode’ is' formed on
the semiconductor substrate and a conductor
to be attached to said semiconductor region
is independently provided as a 'single external
terminal without being commonly’ connected
to any other portion of the circuit, the whole
arrangement being 'such that’a plurahtv of
MOS field effect transistors having no D.C.
coupling between the’stibstrate and ‘the source’
(or' drain) eléctrode’ are formed. A circuit de-
vice' according to this: invention- is constituted
so as to be able to ‘execute as’ many functions

as possible by making mutual ' connections’
between a plurality of internal elements feas-
ible. The circuit device accordmg to th1s m-,

60

65

70

7

80



sl i der

currently used heads, such as, e.g.,
(TPC) heads, two space r _
al ong the | ateral sides of the ai

each |l ateral side,
the surface.
head flyi ng operation

contact thne

has a | eading edge and a trailing edge.

fromthe | eading edge to the trailing 25
The rails provide various pressure
the transducer does not phys+c.

20 Typically, in

Transverse Pressure Contour

one adja
edg
effects to

r bearing surface,

30 The amgypt, of g&ﬂ%?&# {Ccah! R0ARINERES b 85 ABOYR: cransisor
di sk surface b§_ea%n ?s ag g ; %% & her - hQil(gliEwng‘fs externall?il:si%mn'alls?'haansl1 &é
goal to maint ammstdmmigyalldemcghy pmn’aerly leedecti e getcific applmuoratn @ renteoaductor ingt-
regardl ess of ngHeput aud %{ pFpurse termi-  grated o 1 dgn independent tptn
di sk drive ﬁ?el aggﬁi“@ Pghehgy ” diSuctor substratecitlﬁ ﬁﬁ%&ﬁ%gtﬁﬁg-
magneti c medi idd o Gﬂﬁiﬁﬁtl ﬁt&&mﬂ but tor, it i edssiiyi A6 taply @ BvbED

al um num Layeacct; ter“nmalaofl gugvice of this mventmn
materi al s f%lr@de" Plg, 148 IpHF e %’g
€.g., a spu t%"t’ “PHGE %"ﬁﬁﬁsﬁa
snoot h and f | atln ofdR€ that the invertids imag Bs cl
are 5 des upgetstgod @nd aeﬂdily 1CRAT.

The | ayer eqsngggﬁ%‘zigggg ?:,%e‘ﬁg

pur-

provi de the’r Reich : —
representing datigue 1 a funda fRlC axtrhicyural t
i's sl 6 oA Mﬁé field
is referredy t(')

di ameter of the
to sustain a smmmaﬂgenyenh@ccgﬂdingdb t1115mven-

head. | ndeedto®he f] X aV| or
become unstgbl ,.e;ﬁ::n;%ép Jm%%ea%@& 3
t he di skrigwd 4 G$a Riduitr disgthln repmsemmgt

t he disk surf&@élef pnpdimsett aseordingetoihig ipveth e

may result in
drive nmechapi

o, t r
ey o i

gt U@RPISEOF 1ne i

UL dingBin LePiEseltingK m
fElent e Elngg%@%feg@ﬁteg S ﬁEl@ eﬁect translstoxls QB B4vin ad linte

between the substrate and the source or the

iR

that 1s

, the sub
”“;‘g;f@%‘t‘ﬁ

meg’ﬂ %hes tﬁ:hen ial wi oy @ﬁiﬁaﬁﬂ

2" h;gatc,@r“amﬁ’esaweda&nd”

m ti mvertet, ﬁ
gtgi sub onfit éﬁgﬂ;pe
selectiidOiBt | dad Lot Stebnhi source
leemipalé @nd
Is- t he, di sk .shape. f}]
rcu tcogx S o sets 0
ich set comprisi

cent
e of
cause

ign

gpdern '

3
e, Dy,
tl.lglly

exldly alpfwﬂe gy dirtée Stﬁlbﬁohﬁ lshch QaspR2 OCESS

80

aheaﬁietfmm dk dbbve wubstrat e

E% usabl e

t he disk drive Flgure 6 is a gt rtldsaltn tehesemmgetthedthadeelmm®foft the ttliad atrtonmdk band

is 25 sp%cf&ﬂheé edinept jagoptdiog) t9 mitan
rolloff regio teir s
data from gs wpt @{agpgp 73 ﬁ%ﬁf{cja%

d! amet er 8 thh P roa
di Islkml‘sted in ?:;g_fe ewartxgé :Wemvo%me%y

thr eshol d rmdcmﬂum salsstrite) Inadd &

track band be W'}E‘Eﬂ
n

manuf act ur e o
a check shoul d TRis device includ

noves 45 6t dnacherd)
4 thtough a N*type diffusion layer, a source
terminal 7, a drain terminal 8 and a gate ter-
minal 9. The substrate terminal 6 is taken out
.of the integrated device as one terminal simi-
lar to the other terminals 7, 8 and 9. There-
by, the non-directionality of a field effect
transistor is utilised. The d.c. coupling be-
tween the gate terminal 9 and the source
terminal 7 or the drain terminal 8 is removed
and many circuit functions are obtainable in
the wvertical and horizontal directions.

In Figure 2, for the purpose of simplifica-
tion of the descnptmn, the respective struc-
tural elements are field effect transistors of
the P-channel enhancement type, in which
zero volt correspends to a ‘binary “1” and
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—Vpp volt corresponds to a binary “0”. This
device includes ten MOS field effect transis-
tors and is provided with fifteen terminals
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the choice is up to the users. Further, the

substrate in said circuit is taken out of the
container independently by an external ter-

minal, and, therefore, at the time of voltage.

application between, for example, the second
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circuit operates as a four bit dynamic memory
(flip-flop) and its output is derived from the
terminal D,,. Figure 5(B) is a chart repre-
senting phase relationship of said synchroniz-
ing signals ¢; and ¢,.

ExaMPLE 6

Using two of the arrangements of Figure
4, as in Example 5, reference symbols are
given to the respective terminals in accordance
with Example 5. As shown in Figure 5(C)
by a part thereof, the terminals E, and F,,
are comnected to the source —Vypp and the
terminals K,;, K3, and E,, are grounded. The
terminals A,, and Hy, B, and Gu, C; and
J., and Dy and I, are respectively con-

" mected to each other and the synchronizing
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signal ¢, is supplied to the terminal Fa,.
Further, the terminals A;, and Gy, B,; and
H,,, C:; and I,,, and D,; and J; are mutually
respectively connected. The terminals Gg,, He,,

" I, and J,. are used as input terminals and

60

the terminals A,;, By, C, and Dy are used
as output terminals. Thereby, a two-bit static
flip-flop is provided. However, there is shown
in the drawing one-bit static flip-flop only.
In this case, four symmetric circuit arrange-

ments each including at least three struc-
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t provides a dis-
play tube driving circuit device. In this case,

however, the structural elements T,,, T,

Ty . . . are redundant.

EXAMPLE 9

As shown in Figure 5(F), when the termi-

nal F; is conected to the source ~Vyp and
the terminals A,, B,, C;, D., G,, H., I, and
J. are used as input terminals. As a negative
potential from the source —Vpp is always
being applied to the control electrode of the
structural elements Tps, Top To and T,
inputs from the terminals G,, H;, I, and ],
as they are just pass through said structural
elements to be transferred to the control elec-
trodes of the strucural elements Tip, Tas,
Ty, and Ty, of the next stage. Thus, sub-
stantially same operation as that of the gate
described in the Example 1 is performed,
and the logic equation is given as follows.

K=GA+HB+IC+]JD.

That is, a 2 “and”-4 “or” gate is px:ov1ded
In this case, it is necessary to connect diodes
having their cathodes in the same terminal side
as the abovementioned diodes in Example 3.

Now, referring to Figure 6, there is shown
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20 t he present invention. As shown conceptually in each of
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structural elements, and a joint of the second
electrode of the third structural element and
the third electrode of the fourth structural
element.

3. A circuit arrangement, in accordance

-with Claim 2, in which the control and third

electrodes of the second and fifth structural
elements are supplied with an input signal
through the external terminals, the control
and third electrodes of the first and  third
structural elements are supplied with a source
voltage through the external terminal, the
second electrode of the fourth structural ele-
ment. is grounded, and a joint of the second
electrode of the first structural element, the
third electrodes of the second and fifth struc-
tural elements and the control electrode of
the fourth structural element and a joint of
the second electrode of the third structural
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vide a circuit function of a three input (a,,
a, and Fc¢) pure binary adder.

6. A semiconductor arrangement, in ac-
cordance with Claim .2, in which a joint
of the second elecirode of the first struc-
tural element, the third electrodes of the
second and fifth structural elements and the
control electrode of the fourth structural ele-
ment, a joint of the second electrode of the
third structural element and the third elec-
trode of the fourth structural element and the
control electrodes of the second and fifth
structural elements are supplied with input
signals, a joint of the control and third elec-
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trodes of the first and third structural ele-

ments and the second electrodes of the second
and fifth structural elements are grounded,
the external terminal connected to the second
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val ues for slope change of 0.0001. Figure 10 shows the skew ef f ect

on the head, as it relates to fly height 35 degr adat i on.

14 VHAT TS CLATVED TS- TI. A nmethod tor testing a magnetic
disc to be used in a disk drive, conprising the steps of:

nmeasuring a height profile of an outer radial edge of the disk;

using the profile to determ ne a slope value for each of a sequence of
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is supplied through the external terminal to
a joint of the control second electrodes of the
second structural element and - the control
electrode of the third structural element, the
third electrode of the first structural ele-
ment is grounded, an input signal is supplied
through the external terminal to the second
electrode of the third structural element,
and a joint of the second electrode of the
first structural element and the third electrode
of the second structural element is used as
an output terminal through the external ter-
minal, to provide a circuit function of an
inverter.

15. A semiconductor arrangement, in ac-
cordance with Claim 13, in which the third
electrode of the first structural element is
grounded, a timing signal is supplied through
the external terminal to a joint of the control
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and is supplied with an input signal a,, the
second electrode of the third structural ele-
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ment of the first set is connected through

the external terminal to a joint of the second’
electrode of the first structural element and
the third electrode of the second structural
element of the other set and supplied with an
input signal a,, and a common joint of the
third electrode of the first structural element
is used as an output terminal through the ex-
ternal terminal, to provide a circuit func-
tion of an exclusive logic gate.

18. A semiconductor integrated circuit sub-
stantially as herein before described with re-
ference to Figure 2 of the accompanymg draw-
ings.

19. A semiconductor integrated circuit sub-
stantially as hereinbefore described with re-
ference to Figure 4 of the accompanying
drawings.
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11. A nmethod for testing a magnetic disc to be used in a disk drive,

conprising the steps of: prOV|d|ng a profiloneter;

a5+ i -le of an outer radial _edge
of the disk; provi di ng a processor; coupling the
processor to . the profilometer to receive the profile neasured by the
profil.oneter; and using the processor to process the neasured

profile to.determ pe a-slope value for each of. a pair of radial segnents
of theddi sk, wherein each radial 3a¢i#8ht of the pair has a radiaP | ength
apprGxrnat el y. equal, o the w din oT an arr bearlgg urTace of a head, to
‘cal cul ate %a?ﬁ%ﬂ%m%ﬁe? :X\i‘-:‘ren the sl 5;; 3 % Kithe pair, to
.cqnpare q 3 f @ of g&mﬁ PAnying? reselectedLgﬁﬁﬁ§ P34 difference val ue
‘and to_.j rivaags.e en the dlfference val ue is memmvwny or less than the

t hl’ €s hQ‘#d di $5:84080G8R: M@;Ls% -Stationery Office by the Gourier Plle&eLegEitle:QﬂSprlQﬁl aim 11,

_cenpri st ng th@lla‘heﬂyﬁ‘ésrl’amné@ﬁtqj% Southampton B\g&ﬂﬂ@ npndon AV(BA b &remr to correl ate
‘the indicated difference val s B a™Pa8re™Sf the disk, to conpare the
correlated radius to a predeterm ned radius value and to indicate when the
‘correlated radius is equal—-to.or greater than the predeterm ned radius

val ue. 13. A net hod for nakln a magnetic disk to be used in a

~di sk drive, conprising the Hlﬁ"ﬂlmr"mm '“ providing a substrate;
providing a profil onmeter; u Hu profil oneter to neasure a

hei ght profile of an outer radi%al ‘edfe &f the substrate; provi di ng
.a processor; coupling the processor to the profilonmeter to receive
‘the profile nmeasured by the profil oneter; usi ng the processor to
rprocess the nmeasured profile to determ ne a slope value for each of a pair
~of radial segnents of the substrate wherein each radial segnent has a

radi al. | ength approximately equal to the width of an air bearing surface of
'a head, to calculate a difference value between the slope val ues of the
.pair,-to conpare the difference value to a presel ected threshold difference
ivalue and to indicate when the difference value is equal to or |ess than
‘the threshold difference val ue; and when the difference is
indicated to be equal to or less than the threshold difference val ue, using
gpge substrate to make a nmgnetic disk. '
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14. A nmethod for making a magnetic disk to be used in a disk
‘drive, conprising the steps of: provi ding a substrate;
cproviding a profil oneter; using the profilonmeter to nmeasure a
~height profile of an outer radial edge of .the substrate,; provi di ng
~a processor; . coupling the processor to the profiloneter to receive
‘the profile nmeasured by the profiloneter; usi ng the processor to

iprocess the nmeasured profile to determ ne a slope value for each of a pair
-of radial segnents of the substrate, to calculate a difference val ue
-between the slope values of the pair, to conpare the difference value to a
‘presel ected threshold difference value and to indicate when the difference
‘value is equal to or less than the threshold difference val ue;

.using the processor to correlate the indicated difference value to a radius
:of the substrate, to conpare the correlated radius to a predeterm ned
‘radius value and to indicate when the correlated radius is equal to or
cgreater than the predeterm ned radius val ue; and when t he
‘difference is indicated to be equal to or greater than the predeterm ned
‘radi us val ue, using the substrate to nmake a nmgnetic disk.
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