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9 IMPROVEMENTS RELATING TO MINIATURE
' VARIABLE CONDENSERS

Y, ‘of 34, 4 devige.”
fo, Iapan, do The inven
o which ' we

with' reference to the accom-
ngs, i whichi—<

6 - us, panymg
be: ‘pe"r'—’ Fxgure 1:

L condenser in accordance ‘with thé. present
lature vari<  invention,-

. of the electrodes of the condeiser shown in
10 prowde a . Figure'1 divided into a plurahty of mdmdual
taking " up.a’ plates; | _
pacity may\be" Figiires 34 and 3b.are. respective’ plan and
hich: requlres ‘cross-Sectional -views of the contact terminals
“terminals, for use with the condenser of Figure 1,

arranged-in practice,

mventlon, and - .
_ Figure 6is-a mnng-_dxagram of a tem-.
f;” perature-cotiipénsatiz
. . crystal oscillator, “the,
e | condenset “in ‘accordan

ith. - there is shown a thin filth .condenser. including
... a glassy - substrate 1, & Jower électrode 2, a
1 dielecttic: 3 and ‘an upper electrode 4.

d" . In.order to provxde a.stépped vanable con--
th™ denser, the upper ‘electréde . 4. is a. umtary-
;. StiliCture, "but- the lower electrode 3 is sub-
£ divided into a- plurality of individual plates,
) .all:cdh in Flgure 2 one preferred embodiment of

SHA' ‘SUWA 1o foitd; together a tanperature—cmﬁpeﬂéaﬁng

ition. wilt be described,. merer by
: aﬁ-zévapora'ted' Figure 2 is a schematic: plan view of one'.

dpect:'cf'the present in=  Figure 4 -is a plin’ view of the condenser'

: ere is provx 4 miniature variable of - Flgure 1 in association with the contact:.

i thm ﬁlm condens'et havmg rated di-  termindls of ‘Figures 3¢ and 3% as. actually_.
: . . ol ot

_ Flgure 5:"is ‘2’ somewhat . schemauc cross-'.

i~ ' section viéw of a practical embodittient of a:

miniaturé” variable: condenser: of “the present | -
) . 70

circuit . of . a- ‘quartz--
uit mcorpmatmg a-
with thxs JInvention. .
Referritig to ‘the dra ings, - in "Figure 1.

lower electrode is_shown, wheréin-. :
“plates. 5 10 -8 hzve areas \in the
3 .4 it ]

; dual‘ capamtor plates .
itance., values: ‘may be "
of capacuance .

_ap. 1 24248

5" be' 4 somiéwhat diagramihatic sec-_.: :
d."in and”  tional view of ‘4 ‘Wisiiatire variable thin  film
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" than the number of plates into- which the.

" stepped

- yery .compact

10

15

. Expressed more precisely, if = represents the

number of divisions of the electrode 2,-or in
other words the number which is one less

lower electrode is subdivided, then the capa-

© citor is divided into (2t—1) parts which

require (n+1) lead terminals. Accordingly, a

manner and with a relatively
small number of output terminals. -
~The method for changing the total capacity

of the condenser and the method for leading .

out by means of respective lead terminals with
contacts will now be described with reference
to Figures 3a, 35, 4 and 5. .

" In Figures 3a and 3% a comb-shaped flex-

ible metallic plate is provided with a plurality '
of contacts 9 to 12 each provided with re- -

spective screws 13 to 16, and as can be seen
in Figure 3b, the contacts 9 to 12 ‘are sub-

stantially of the shape of an inverted V in -

section. By tightening or loosening the re-

- spective screw, the respective contact may- be

30

" evaporated thin film' capacitor and 18 is the

'35

. 50

55

moved towards and into. contact with or away
and out of contact from the opposing por-

tion of the lower electrode 2. In fact, the.

individual plates 5 to 8 of Figure 2 are re-
spectively located for co-operation with the
contacts 9 to 12. Output terminals are pro-
vided for the upper electrode 4 and the comb-
shaped metallic plate. This can be seen better
in Figure 4 in which 17 is a region of the

region where the output terminals are located.

Figure 5 shows the internal. structure ' of
the stepped condenser according -to this. in-
vention. 19 is a substrate made of glass or
ceramic on which is deposited a chrome-gold
electrode 21@. The other electrode 21 is pre-

" ferably made of aluminium and 22a repre-

sents a silica dielectric film. A protective
thin film 22k covers the electrode 21 and this

‘protective film may also be made from silica.
The lead terminal 23 and the adjusting screw .

24 are shown in full and chain-dotted lines,
with the lead terminal 23 “in contact”.and

" “out of contact” with a fixed contact plate 20.

“Turning now to Figure 6, there is shown a
quartz crystal oscillating circuit which is
temperature-compensated as described below.

" The temperature-compensating device for the

circuit includes a.'capacitor Cu and a pair
of variable condensers C, and C, which are
minjature variable condensers in accordance
with the present invention. The capacitor

Cy i$ a temperature-compensating element

- having a high dielectric material such as

BaTiOy ‘which has its Curie pointat sub-

stantially ‘room temperatures, approximately .
20°C. As the témperature increases over the

Curie point the temperature coefficient of the
dielectric  constant of this element reverses
from positive to negative. This characteristic
is very convenient when applied to a quartz
crystal- oscillator having a cit angle of eg.

variable capacitor is realised in a .

the temperature characteristics of the quartz

50" X, However, it is difficult to compensate -

crystal oscillator denoted by X on the circuit

" diagram by means of the capacitor C only
-and for this reason the miniature variable

condensers C, and C, are provided to adjust
the compensation rate and to regulate the
frequency of the oscillator. . :

 The condenser- C; is provided because: the

ratio of capacity change of .the high di-
electric material of the .condenser Cyy is too
large and therefore by increasing the capacity

. of the condenser C, the frequency charac-

teristics of the quartz crystal oscillator may
be regulated to be constant at all tempera-
tures, By adjusting C, the frequency of the
quartz  crystal oscillator is regulated to be
suitable for a particular frequency band, e.g.
for operating timepieces. By regulating the

capacitor C, over a given range, ome can

‘maintain the gradient of the temperature

compensating curve, that is to say the curve
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can be shifted to a position which is parallel - -

with - the . original curve. .
In the circuit of Figure 6, Ri, Re . . . Ry
are resistors, C, is a feedback .capacitor and

90 .

C, is a coupling capacitor connected to the

emitter of a transistor. o .

Although in the present invention n=3
has been described, the value of n is purely
optional and can be increased or decreased..
Moreover, the dividing ratio is not limited

to a geometrical progression as in the present.

case.

WHAT WE CLAIM IS:— :
" 1. A miniature variable thin film condenser
having an evaporated dielectric, a common
electrode, at least two further electrodes which
co-operate ‘with the common electrode . to
form individual capacitors, and lead terminals
with respective contacts for comtacting the

said further electrodes to permit variation of
. the total capacity of said condenser by step-

by-step selection of, or combinations of, said
individual capacitors. ' : :

2. A’ miniature variable condenser as’

claimed in claim 1 wherein the said contacts
are in the form of flexible plates movable
respective screws into and out of engage-
ment with said further electrodes. '
3. A miniature variable condenser as

claimed in claim 1 or claim 2 wherein said -

common electrode is of aluminium, while the

said further electrodes are of chrome-gold

with a silica dielectric therebetween..
_ 4. An electric circuit including a miniature

variable condenser as claimed in any preceding .

claim. . .

5. A circuit as claimed in'claim 4 wherein- .
15

said circuit is a temperature-compensated’

oscillator circuit. including -2 quartzcrystal
vibrator to which - sa;d- condenser is

connected. - .

6. A circuit as claimed in claim S:whereini®

—
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' Expressedmore pregléely, if n represents the

number of divisions’ of the electrode 2,.or in

. other words ‘the number which is one less

10

15
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35
_ the stepped. condenser according -to this in-
*vention.-
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55

_ sents’
. thin film’ 225 covers ‘the electrode 21 and this

than the number of plates into- which the
lower electrode is ‘subdivided, then the capa-

* citor is divided into (2“'“—1) parts which

require (n+ 1) lead ‘terminals. Accordingly, a
stepped :variable capacitor is realised in a

. very .compact manner and with a relatively

small number of output terminals.

-The miethod for changing the total capacity
of the condénser and the method for leading
out by means of respective lead terminals with
contacts will now be described with reference
to F1gum 3a, 35,74 and 5.

In Figures’ 3a and 35 a comb-shaped flex-

ible metallic plate is:provided with a plurality *

of contacts $ to 12 each provided with re-
spective screws 13 fo-16, and as can be seen
in Figure :35; the contacts 9 to 12 ‘are sub-
stantially of - ‘the shape of ‘an inverted V in
section. By tightening or loosening the re-

. spective’ screw, the' respective contact may be

moved -towards and into contact with or away
and out of ‘contact from the opposing por-
tion of the lower electrode 2. In fact, the
individual ‘plates 5-to 8 of Figure 2 are re-
spectwely Jocated -for co-operation with the
contacts 9 to: 12, Output terminals are pro-
v1ded for the upper electrode 4 and the comb-

aped: metallic plate. This can be seen better

Figure 4 in which 17 is a region of the
evaporated ‘thin film" capacitor and 18 is the

region. ‘whete the output terminals are located.

“shows the internal structure of

“Figure

:is a substrate made of glass or
ceramic ‘o which is.deposited a chrome-gold
-electrode 214, The other electrode 21 is pre-
ferably made of aluminium and 22z repre-
“silica dielectric film. A protective

‘protective film may also be made from silica.

. ‘The'lead ‘terminal 23 and the adjusting screw

24 are shown in full and chain-dotted lines,

. thh the léad: terminal 23 “in contact” and

“out of contact” with a fixed contact plate 20.
‘Turning now to Figure 6, there is shown a
quartz *crystal oscillating circuit which is

temperature-compensated as described below.

The temiperature-compensating device for the

-cifcuit “includes a capacitor Ciy and a pair

of va > condensers 'C, and G which are
iature. varigble. condensers in accordance
with - the ‘present invention. The capacitor
Cw ' is':a” temperaturé-compensating element

having ‘a ‘high dielectric material such as

variab

--BaTiOys which has its Curie point at sub-
stantially * room temperatures, approximately

20°C.- As' the ‘temperature increases over the
Cune pdx -the temperature coefficient of the
ic constant ‘of -this element reverses
from ;positive to negative. This characteristic
is very convenient when applied to a quartz
crystaL osmllator having a cut angle of eg.

5° X. However, it is dn’ﬁcult to compensate
the temperature characteristics of the quartz
crystal oscillator denoted by X on the circuit
diagram by means of the capacitor Cy only

and for this reason the miniature variable

condensers C, and G, are provided to adjust
the compensation rate and to regulate the
frequency of the oscillator.

The condenser C, is provided because the
ratio of capacity change of the high di-
electric material of the condenser Cy, is too
large and therefore by increasing the capacity
of the condenser C, the frequency charac-
teristics of the quartz crystal oscillator may
be regulated to be constant at all tempera-
tures. By adjusting G, the frequency of the
quartz crystal oscillator is regulated to be
suitable for a particular frequency band, e.g.
for operating timepieces. By regulating the
capacitor C, over a given range, ome can
maintain the gradient of the: temperature
compensating curve, that is to say the curve
can be shifted to a position which is parallel
with the original curve.

In the circuit of Figure 6, Ri, R . . . R;
are resistors, C, is a feedback capacitor and
C; is a coupling capacitor connected to the
emitter of a transistor.

Although in the present invention n=3
has been described, the value of n is purely
optional and can be increased or decreased.

Moreover, the dividing ratio is not Limited

to a geometrical progression as in the present
case.

WHAT WE CLAIM 1S:— -

" 1. A miniature variable thin film condenser
having an evaporated dielectric, a common
electrode, at least two further electrodes which
co-operate with the common electrode to
form individual capacitors, and lead terininals
with respective contacts for contacting the
said further electrodes to permit variation of
the total capacity of said condenser by step-
by-step selection of, or combinations of, said
individual capacitors.

. A miniature variable condenser as
claimed in claim 1 wherein the said contacts
are in the form of flexible plates movable
by respective screws into and out of engage-
ment with said further electrodes.

3. A miniature variable condenser as
claimed in claim 1 or claim 2 wherein said
common electrode is of aluminium, while the
said further electrodes are of chrome-gold
with a silica dielectric therebetween.

4. An electric circuit including a miniature
variable condenser as claimed in any preceding
claim.

5. A circuit as claimed in claim 4 wherein
said circuit is a temperature-compensated
oscillator circuit including a quartz crystal
vibrator to which said condenser is
connected.

6. A circuit as claimed in claim 5 wherein
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A

_sﬁi:i_iﬂ-:-‘circuif;'includes ‘a capacitor haivin.g. a .:8-...'__An___ electnc cireui
TaTiO; dielectric ~and? connected -in . seties hereinbefore descri

. 'to form together a témperature-Compérisating
dévice, - B
v 7. A miniature variable condenser sub-
"7 stantially as . hereinbefore - described with
'+ reference to and as shown in the accompany- 262
.ing drawings, N : _ " Lot
Printed for Her Majesty’s Stationery Office, by the Courier Press
Published by The Patent Office, 25 Sontham ptor. Buildings, Lond:
’ which copies may be obtaine%l .

on; WC2A 1AY, from

T

it substanfially
: - scribed - with reference
and in parallel with respective séid-condensers  Figure 6" of. the accompanying drawings,

mington Spa, 1971."




