AN | NTEGRATED CI RCUI T DEVI CE AND SUB- ASSEMBLY THEREFOR , -2 - §%&‘&?§Egﬁ?
anenttgy relates to integrated circuit.(1C) devices, particularly IC

devi ce tilised as menory citcuits, and a sub-assenbly therefor. 5 €f
The use of I C-devices particularly as conmponents of nmenpry circuits in
conputers and |ike applications is w despread. As pointed out in US. '

Patent Application Serial No. 224,127, a frequent source of conputer error “@-

occurs when one or nore of the-switchidg=circuit 10 - elements of an IC
are activated, with the creation of current and voltage transients. Such

tr ients are injected into the power supply circuit or circuits as

pul ses, which in nmany instances may approach the characteristics of a
functional signal. The 15 generation of such functional signal renders
it - 3-

AN _INTEGRATED CIRCUIT DEVICE AND SUB-ASSEMBLY THEREFOR



possi bl-e to obtain a fal se readi ng or transm ssi on of inaccurate
information resulting in what is knowin the industry as "soft error". 5 ..
Conventional ly, the transm ssion of pul ses of error ‘creating nagnltude in

t he”power supply circuit 10 - is avoided by placing in paraIIeI with the
circuit input a capacitor which danpens the pul ses. As noted i.n U S. Patent
Application:Serial No. 15 224,127, the | engt h: of the conduct or d{ﬁé*ng
fromthe external danpening capacitor to the power supply terminals e

IC.device is directly related to the ampunt of capacitance required for

ef feet i ve danpeni ng. Were |long exterral-1leads are utilised 20 bet ween
the 1 C device and the danpeni ng capacitor, the anmpbunt of capacitance
necessary is far greater than is the case where, as per the above-nentioned
application, the capacitor is physically enbodied within the IC device and
henced the | eads between power supply term nals and the capacitor nmay be

The.pfesen: invention relates to integrated
circuit . (IC) devices, particularly IC devices utilised

as memory circuits, and a sub-assembly therefor.

5 : . The use of IC devices particularly as components
"of memory circuits in qompﬁters'and,like'applications is
widespread. As-pdintéd out in_U.S. Patent_Appiication
'-Serial No. 224}127, a-fréquent.source of computer |
error occﬁrs ﬁhen one or more of the switching circuit
.é 10 elements of an IC are activated, with the-c:eatioh of -

current and voltage transients. Such transients are

1Y}

-injected-into the.power supply circuit . or circuits as
pulses, which in many instances may approach the
characteristics of a functional signal. The

15 generation of such'functionél signal renders it



" maintained at a very short length. 5 Q her structureé wher ei n attenpts
have been made to provide an | C device having an associ ated capacitor
iﬁ_c_;,é;= e, by way of exanple, U S. Patents Nos. 4.,023,198; 4,105, 475;

+

4,16 7; 4,208,698 and 10 4,249,196 and Japanese Specification No. ~/

. 53-12$329. An aimof the present inventi.on is to provide an |IC device and a

‘| ead frame sub-assenbly for making the sane wherein the :internal power ,

... suppl y. .danpeni ng of a. 15 plurality of power supply circuits connectsd

to the 1C may be effected without the provision of external power supply
danpeni ng capacitors for a pluraligy-of circuits. 20 According to one o/
aspect of the invention.there is provided a sub assenbly for an IC
conprising a lead frane including a plurality of conductor nenbers, a
pair of said conductors having spaced ends; a dielectric body portion
havi ng end t erpageibbeastoecheainasl faksepoeaddng or transmission of
inaccurate information resulting in what is know in

the industry as "soft error”. N R

Conventionally, the ‘transmission of pulses of
. error creating magnitude in the power supply circuit
10 ‘is avoided by placing.in parallel with the circuit

input a capacitor which dampens the pulses.

‘As noted in U.S. Patent Application Serial No.
iS ' 224,127, the length of the conductor running from the
. external dampening capacitor to the power supply
. terminals of the IC device is directly related to the 5

amount of capacitance required for effective

w

dampening.  Where long external leads are utilised
20 . between the IC device and the_dampenihg capacitor, the
amount of capacitance necessary is far greatér than is

the case where, as per the above-mentioned



by sai d spaced- ends- and havi ng i nternal spaced 5 el ectrodes
el ectrically connected to said spaced ends to forma capacitor - :
t her ebet ween; and a | ayer of conductive material disposed on a surface(ﬁ-‘ﬁa
t he“di el ectri ¢ body portion to define a second capacitor w th an outernost
one of said internal electrodes. 10.According to anot her aspect of the
invention there is provided an integrated circuit device . conpr|5|ng - a’
‘mass< of pol ynmeric insulating material; a lead frane including a plurality
of .conductor 15 "~ menbers having portions di sposed in copl anar alignment
andwenbedded within said nmass, $aid €okdsdctor menbers including contact
porti‘ons extendi ng outwardly of.said nass, a pair of said conductor nenbers
wi thin said mass having spaced inner term nal ends with nmounting portions
20 di spl aced fromthe plane of said portions; -a capacitor having a
pair of el ectrode app¥ricatioms %M@p@amédltespeétPbESycehlxaembgééeéd . '
nount i ng portlons and in el ectrical contact therewith, said capacitor
having a - .within the IC device and henced the leads between

CO - ' power-supply terminals and the capacitor may be

maintained at a very short length.

Other structures wherein aﬁteméts have been made

.~ to provide an IC device having an associated capacitor -
‘include, by way of example,.u.s;ipatents Nos.~
--4,023,i98;-4,105,4757 4.168,507;-4,208,698 and

10 . 4,249,196 and:Japanese Specification No. 53-121329,

An aim of the present invention is to-provide:an
IC device and a lead frame sub-assembly for making the
- same wherein the internal powér supply dampening of a
15 plurality of.poﬁer~supp1y circuits connected to the.IC |
may be effected without the provision of external
" s S power supply dampening capacitors for a plurality of

circuits,

20

- According to one aspect of the 1nvention there is
for an IC

provided aE—;élsub assemblyicomprlslng a lead frame



gener.al |y planar upper surface |ayer portiagn forned of dlelectlc naterlal
(s ‘éxposed face of said |ayer portion defining a nounting area, said:
_ i-tor 5 i ncluding an internal outernost electrode inh parall el
spaced relation to said mounting area and connected to.-one of said
el ectrode terminations whereby it is electrically connected to the
assdci at ed nmounting portion;- a conductive.|ayer menmber provided on said_ 10
exposed face in registry with at |east a part of said outernpst el'ectrodés”
an integrated chip of seni-conductive material provided on said conductive
| ayer, said chip including a first sand second pair of power supply iInputs
for connection to first and second 15 power supplies respectively; a -
first pair of circuit conductor neans respectively electrically connecting
each of said first pair of power supply inputs with a respective one of
sai d pair of  cdndletddngnanipdusality efy cmdicapacienbers, saupaid afross
said first 20 power supply inputs, another pair of circuit conductor
means el ectri cskig comdastiors Mvd-f@emqﬂalﬁndﬂ. povkiebeppt yci bpdys

respectively with said conductive
portion having end terminations mechanically supported 5

by said spaced‘ends and having internal spaced
5 electroaes electrically connected to said spaced ends
to-fo:m-a.capacitor therebetween; and a layer of
conductive material diéposed on a surface of the
dielectric body portion to define a second;capacitor
with-aﬁ outermost one of said internal electrédes.r
10 '
According\to anqther aspect of the invgntion there
is provided an integrated-circuit-devicé_comprising:-
'a mass of polymeric insulatiﬁg maferial;
a lead frame including a plurality of ¢onduc£of
15 members having portions disposed in coplanar alignment

and. embedded within said mass, said conductor members

‘including contact portions extending outwardly of said A

mass, a pair of said conductor members-within.said mass
having spaced inner terminal ends with mouhting portions

20 displaced from the plane 6f said portions; a capacitor
héving a pair of électrode terminations supported

respectively on said spaced mounting portions and in



is forned in shunting relation of said second pair of power supply inp .
capacitive | oad defined by said outernost el ectrode, 5 " said surfa .
| ayer of said-capacitor -and sai'd conductive-layer. In an enbodi ment of the
i nvention, a ceramc capacitor is connected to the |ead frame both 10

el ectrically and nechanically, the capacitor providing a nechanical

noanting support for the I C chip. The ceram c capacitor is shunted across

t he power supply terminals using leads of mnimal length. In order to
prow¥de pul sation danpening for a secadary power 15 supply circuit, a
second capacitor is fornmed by depositing a conductive el ectrode | ayer on
the outer, surface of the ceramc formng the casing of the capacitor, the
external conductive additional electrode |ayer being in registry at |east

in part ‘electrical contact therewith, said capacitor having a

-7- layer nenber and said one of said electrode termnations wher eby tz:gg)

- generally planar upper surface layer portion formed of
- dielectic material, the expoéed face-of'said'iayer
portion defining a mounting area, saidrcapaéitor
5 including an internal outermost-electrode-in.parailel
Spaced relation to éaid mounting area and connected to
one of said electrode terminations whereby it 15
- electrically connected to tbg.aSSOciated mounting
portion; a condﬂctive_layer'member proVided on said
10  exposed.face.in registry with at least ; part of said
‘ . outermost electrode, an integrated chip of
semi-conductive material providea.on said conductive
layer, séid;chip'including a first and second pair of
. power supply inputs for connection to first and second
15 .power supplies respectively; a first pair of circuit
- conductor means reSpedﬁiveiy électrically connecting
- each_bf said first pair offpower'supp;y~inputs with a
| respective one of said pair of conductor'members,
whereby said capacitor is shunted across said first
20 . power supply inpuﬁs;'another pair of circuit conductor
means electrically connecting said second'pair of

power supply inputs. respectively with said conductive



wi th the uppernost ; |nternal el ectrode of the capacitor. - It will .thus be
sehat a secondary capacitor is created, with the uppernost internal
el g¢¥fode of the main capacitor and the externally 5 deposi t ed
conductive |layer defining the el ectrodes thereof and t-he casi ng-or ceranlé“J
outer face of the capacitor defining the dielectric conponent t her eof .
The secondary capaC|tor by virtue of the small il ead | ength necessary to_,
shunt the 10 , secondary power supply input of the IC deV|ce i's
effective to danpen pul ses in the secondary power supply not mnthstandlnth
the relatively | ow capaci- tance_ggnerated. The invention will now be
descri bed by 15 way of exanple only with particular reference to the
acconpanyi ng drawi ngs wherein : Figure 1 is a perspective view of an IC
device of the invention which i's externally indis- tinguishable from
conventional -dgyyéeSheRBer and said ohegwfe sailds el etrgwdd ed plan view of a

section of a length of netal web material adapted to be fabricated into a
| ead frame fortermpnatiogst hhecapgcithereaid IfGrmedd;in shunting
| relation of said second pair of power supply inputs.é. .
capacitive load defined by said outermost electrode,
5'._ .-said'su:face~1ayer of said capacitor and said.

- "“conductive layer.

In an embodiment of the invention, a ceramic
capacitor is connected to the lead frame both
10 . - elécttically'and meéhanically, the capacitor providing
a mechanical mounting support for the IC chip. The
ceramié.;apacito:-is shunted across the powér supply -
-:terminéls.usiné leads of miniﬁalllengthl.'In_order'to
provide pulsation dampening for a secondary power
15 supply circuit, a second capacitor is formed by
- depositing a conductive electrode layer on the outer
surface of the ceramic forming the casing of the . »
-capaCitor,lthe external conductive additionala

electrode layer being in.registry-at-least in part



Flgure 3is a fragnentary perspective ° view showing an | C device of the«;

i nvention at an.internedi ate stage of production, nanely prior to =~
encapsul ation; Figure 4 is a vertical sectional view 5 t hrough theﬁ?%%d
f pate assenbly and nmounted 1 C chip, and Figure 5 is a schematic view o e

circuit incorporating the 1C chip and capacitor. There is shown in Figure 2
a short section 10 froman el ongate web or!band 10 of thin netal which
has..been puncHed or etched in a manner known per se to provide a plurality
of ‘bl anked out areas B, the netal conpogents M renaining between the

bl wnked out portions B being enployed to form conductors 15 15 for
attachnent at their innernost end to the contacts C of the circuitry forned
within-a sem - conductive silicon IC chip 11 known per se. The finished IC
chip which is cwmttnéahpperabaeaﬁamnﬂ il eegrode degt:he 1is

encapsul at ed
capacitor. It will thus be seen that a secondary
capacitor is created, with the uppermost internal
electrode of the main capacitor and the externally
. | 5 deposited conductive layer defining the electrodes
| thereof and the casing or ceramic outer face of |
“the capacito: defining the dielectric component
thereof._ The sedondary capacitor, by viitue
of the small lead length necessary to shunt the
10 secondary power supply input of the IC device, is
'effective to dampen pulses in the secondary power
,supply not withstaﬁding the relatively low capaci-
.tance_genefated.. | _ | o
' The'inventibn_will now be described_by
15 way of éxample only with particular reference to
the accompanylng drawzngs whereln : |
Flgure 1 is a perspective view of an IC
_device:of the invention which is externally indis-
- o tinguishable:from_conventional devices; |
| 20 ' _' Figure 2 is a magnified plan view of a
section'of a length of mgtal web material adapted
to be fabricated into a lead frame for supporting
the capacitor and fG chip; '

Figure 3 is a fragmentary perspective_



. 20~ Wi thin a polyneric nolded mass 12 and includes a plurality of
‘ o%iﬁ?cﬂy and downwardl y extendi ng conductor portions 13, the distal ends

of Fch are, in end use, electrically connected to conplenenfally spaced - .
receptor sockets fornmed in a printed circuit board.»F@ferring.to.Figure\J
2 and, as nore parti.cu- larly pointed out in said above-nentioned U S.
Pat ent application, ithe conductive portions 15 are initially 5 : ’

integrally formed with a central netal pallet 16 which when severed al ong W™
the lines 17-17 and subsequently folapgd as shown in Figures 3 and 4 forns:
support nenbers 18, 19 upon which may be nounted the ceram c capacitor -
menber 20. 10 ' The ceram c capacitor nmenber 20, as is
conventional, is formed with end term nations 21, 22 which termnations are
respectively cqnnected to the Itgrnate_electro@e | ayers 23, 24 of the
capacitor.  Xde¥% qw445gﬁﬁe§03 ghyce 8d) Foe imvention A% nation

ortions 25, 26 hani cal | a el ectri c- : . -
P ' 4B Thterhmediate o8 age G% production, namely prior

to encapsulation;
| Figure 4 is a vertical sectional view
5 through the lead frame assembly and mounted IC
chip, and - | -
Figure 5 is a schematic view of the circuit
incorporating the IC chip and capacitor.
There is shown in Figure 2 a short section
10 from an elongate web or band 10 of thin metal |
which has been punched orletched in a manner known
per se to provide a plurality of blanked oﬁt'areas.B,
the metal components M remaiﬂing between the blanked
out portions B being employed to form'donductérs 15
15 for attachment at their innermost end to the
contacts C of the circuitry formed within a semi-
conductive silicon IC chip 11 known per se.
The finished IC chip which is conventional
in appearance'as is seen in Figuré 1 iS'encépsulated
20 within a polymeric molded mass 12 and includes a
plurality of outwardly and dowhwardly extending
conductoi portions'1§;'the distal ends of which
are, in end use, electrically connected to’ |

compleﬁehtally_spaced receptdr sockets formed in a o '.;



ally secure the tern1nat|ons 21, 22 respectlvely to the platfornms 19 and 18

respectively. As best seen fronlthe Figures .3 and 4 the capacitor 20 _7'
i ncl udes an upper.nost cover, | ayer 27 20 which fornms a portlon(ﬁézb'"'
eneapsul atj on-of the el’ectrodes 23, 24. It will be understood that t

| ayer 27 is formed:of the sane ceramic as the main body. portion of the
capaci tor, and thus has a hi gh dielectric coefficient. ! A conductive - -
-1« | ayer 28 of si:lver or like material is deposited atop the upper -
ceranic layer 27, the layer 28 being in aM@.east partial registry with the
upper- nost electrode 24" within the body of the capacitor. .5 . It wll

t hus' be seen that the layer 24' within the capacitor and the silver or |ike
conductive coating 28 define with the interposed ceranmic |ayer 27 of the

capaci t or - 20, ax%gﬁﬁp r%%£$@g$ié§£rat | ower val ue than the capacitance
capac .

provi ded by the It wll further be perceived that
Referring to Figure 2 and, as more particu-

iarly'pointed out in said above-mentioned U.S. Patent
application, thercoeductive portions 15 are initially
: 5 integrally formed with a central metal pallet 16 .
which when severed along the lines 17-17 and
subsequently folded as shown in Figures 3 and 4
forms support members 18, 19 upon which may be
mounted the ceramic capacitor member 20.
10 ~ The ceramic capacitor member 20, as is
| conventional, is formed with end terminations 21, 22
which terminations are respectively connected to
the alternete electrode layers 23, 24 of tﬁe:
capacitor. As seen in Figures 3 and 4 solder
ﬁs _ - termination portione'25, 26 mechanically and"electrie4
a;ly secure the terminations 21, 22 reSpectively fo
' the platforms 19 and 18 respecti#ely.-'
As best seen from the Figures 3 and 4 the
- . capacitor 20 includes an uppermost cover layer 27
20 "~ which forms a portion of the encapsulation ef'the
| electrodes 23, 24. It will be understood that
the layer 27 is formed of the same ceramic as
the main body_portion of the capacitor, and thus

- has a high dielectric coefficient. A conductive



el ectrode 24' is connected via termnation 21 and sol der connectjon 25" -
" |y he support nmenber 19 |leading to conductor 15a. . The capacitor forned
Bl ectrode 24', layer 27 and el ectrode 28 (such 15 secondary -
@pdcitance being hereinafter referred to by the reference nuneral 30) naf\i
be shunted across a second | ower val,ue: power supply connected to the IC
-device to provide dampeni ng agai nst ‘the trans-" m ssion of pulses through_
t he secondary power 20 supply. A'preferred manner of effecting: R
connection to the secondary capaci{?r 50 will be described hereinbel ow, it
bei ng understood that alternate ~ -I2- nmeans for introducing the "
capacitance into the circuit will occur to those skilled in the art. The IC
. chip nmenber 11 which is forned of a sem -conductive material illustratively

silicon, 5 1aydi® R9ledsd 0vdheorondus! nkdakar 28 depshteeanne upper

el ectrode of t capacitor 30 by a conductive

~atop the upper ceramic layer 27, the layer 28

being in at least partial registry with the upper-
most electrode 24' within the body of the capacitor. _
5 It will thus be seen that the layer 24' within the e
capacitor and the silver or like conductive coating
28'define_with the interposed ceramic layer 27
of the capacitor 20, a secondary capacitor of
lower value than the capacitance provided by the
10 capacitor 20. It will further be perceived that '
electrode 24' is connected via termination 21 and
soldericonnection 25 to-.the support member 19
leading to conductor 15a. The capacitor formed by
eléctrode 24', layer 27 and electrode 28 (suéh:
15 secondary capacitance being hereinafter referied to
by thé reference numeral 30) may be shunted across

a second lower value power supply connected to the _

By

- IC device to provide dampening against the trans-
mission of pulses through the secondary power_" ®
20  supply. '
A.preferred manner of effecting connecﬁion
to the secondary ;apacitor_BO will be described

hereinbelow, it being understood that alternate



bondi.ng conpound layer 31 illustratively a metal filled epoxy adhesive or
the 1iKke. It will thus be perceived that the electrode 28 is electricqﬁgggﬁ
10" connected to the body of the sem -conductive chip 11, or, as 7.
desired, to a circuit conponent formed on the chip and exposed at the | ower
surface of the chip and hence in:electrical contact with the |ayer i31. 15

. Conductor 15 b formng a part of the lead frane assenbly is, by way of
exappl e, representative of the negative voltage of the secondary power

suppl y. A junper conductor 33 connepf__terninal 15b with contact C, the
| X ter being the secondary 20 ° | nput power supply contact to the chip
11. The ground source to the internal circuit in the IC serviced by the
‘.secondary power supply is from ground conductor 15aof the |lead frane

assenbl y conneciesh®yfornpatrddulcd ngoriacticdpacitande Lhto thepreviously
noted, contact between the electrode 24'  -13-
: circuit will occur to those skilled in the art.
The IC chip member 11 which is formed of a
semi-conductive material illustratively silicon,
. 5 is bonded to the conductive layer 28 forming the
upper electrodé of the capacitor 30 by a conductive
bonding compound layer 31 illustratively a metal
filled epoxy adhesive or the like. It will thus
‘be perceived that the electrode 28 is electrically
10 connected to the-body of the semi-conductive chip
11, or, as desired, to a cifcuit component formed
on thé chip and exposed at the lower surface of the
chip and hence in electrical'QOntacﬁ with the
layer 31. | | | |
15 I Conductor 15b forming a parﬁ of the lead
frame assembly is,'bj'way of examplé, representative
'of the negative voltage of the secondary power -
supply. A jumper'conduétor 33 connects terminal
15b with contact C', the latter being the secondary
.20l ~input power supply coantact %o the'Ch;p'11. " The
| ‘ground source.to the internal.cifcuit in the IC
Servided by-the~$econdary'power supply is from
ground conductor 15aof the lead frame assembly
connected by jumper 34 to contact C';; As

25 previously noted, contact between the electrode 24'



of the auxiliary capacitor 30 is effected to ground terminal 15 a through
eé?tern1nat|on 21 and nenber 109. The conductive l.ayer 28 whi¢h forns an
gctr-ode of capacitor 30 is connected 5 .+ by a direct ihternal
circuit path within the chip to contact C. It will be thus observed thabJ _
the auxiliary capacitor. 30 is shunted across.the secondary power supp
‘input connected between conductor 15b of the Iead frame assenbly and ground
10 . conduct or 15a. The main capacitor:.20 has its end term nati on A
connected to platform 18 of the 48hd frane assenbly which has a conductor -
menber 15 ¢ connected to the positive side of the main power supply and b
junmper 40 to positive contact C'" 15 of the I1C chip 11. The end
termnation 21 of the main capacitor is connected to platforn119 whi ch has
gr ound conducedr tienigaxilsarhnerpactitoRefOt 45 efﬂﬁﬁ$&dﬁ$ma|n capacitor 20
i's shunted across the IC chip and the main power supply
The remai ni ng8Fanpsr tefmHaat ohe aaFJéI'PHSPhénQ»SlFQII‘WﬂTé‘rOQfE%Ct ed bet ween

the various |lead frage conductors 15 and contacts C of. the I C Chlp devi ce.
After the des?PQdm@EﬁﬁEtﬁgbn 'L niR@peeRductive layer 28 which

forms an electrode .of capacitor 30 is connected

LT

5 by a direct intermal circuit path within the chip .
to contact_C‘. - It wiil be thus bbserved-that.the
auxiliary capacitor 30 ié shunted across the
secondary power supply input connected between
conductor 15b of the lead frame assembly and ground

10 conductor 15 a. The main capacitor 20 has its

| end terminatioh'22 connected'to platform 18 of the
lead frame assembly which has a conductor member 1§c
connected to the positive side of thé main power

_ supply_and by Jjumper 40 to positive contact C'™"!

15 - of the IC chip 11.  The end termination 21 of

the main capacitor is connected to platform 19

whiqh_has ground conductor member 15 a connected

[}

thereto. - Thus the main capacitor 20 is shunted
across the IC chlp and tne main power sunply.

20 The remalnlng Jjumper connections. are in the
usual mnner effected between the various lead frame
conductors 15 and contacts C of the IC chip device.

After the desired connections havebeen -

effected and in the usual manner, the blank



effected and in the.usual manner, the bl ank portions S connecting . _
adj acent conductor nenbers. 15: are severed, so as to electrically isolaté%%i)
t he various conductor nenbers 15. After the conductor nenbers have be

i Sef'at ed and the boundary.portions 5 of the lead franme renoved, the
conductors are bent:to the final configuration as illustrated at 13 in -
Figure 1 and encapsul ated in polyneric mass:12. The conpleted | C assenbly .

i s\pow ready for use. It will be recognised fromthe preceding 10 '
description that the | C assenbly incuﬂﬁbwates a capacitor nenber which

fokne a support platformfor the seni-conductor chip. The upper

dielectric surface of the capacitor is used in conbination with a deposited
external electrode |layer to define 15  -a secondary capacitance with the
upper nost i nt er RRYrigl ed r9deohRyEtinl bAYaeRICidoRducto aligmbsrshus
provided at no consequential increase in expense an | C chip device having
two capacitive ciHmredevere®) ysa a8j 6b eapatrivaldga=yldve behehunted

various condﬁctof_membersi15,. After the conductor -

'3

members haYe been.isdlated and. the boundary portions_
. 5 of the lead frame rembved,_the-conductors are bent
| to the final configuratioﬁ as illustrated at 13
in Figure 1 and encapsulated in polymeric mass 12.
The completed IC assembly-is now ready:
for use. It will'be.recognised from the preceding
10 description that the IC assembly incorporates a
capacitor membe:,which forms a support platforﬁ
for the semi—conductor chip. ihe dpper dielectric
gprfacg'qf thé_capacitor is used in combination
with_a deposited external.electrode_layer to defihe
15  a secondary capacitance with the uppermost internal
electrode layer of the capacitor. ‘There is_thus

provided at no consequential increase in expense

B

an IC chip device haying two capacitive components
o ' ~ namely a major capacitor_adapted to be_shunted '
| 20 acfoss the main power supply terminals.to the
.dévice and a secondary or minor éapacitor_defined
by the dielectric upper layef of the capacitor,
the uppermost internal eiectrode of the capacitor.

and the deposited external metallic electrode layer.



~across the main power supply termnals to the device. and a,secondary

r capaci tor defined by the dielectric upper l.ayer of the“capacitaor,
tihel Dfper nost i nternal el ectrode of «the capacitor and the depbsited -
ext &fral netal lic el ectrode | ayer. As will be apparent fromthe o/
precedi ng description nunerous variations in the describhed structure may be
made. More particularly the principle contribution of on- 44lbd i wesbt el...
one enbodi nent of, the present inveh®ion is considered to reside in an | C\&F
sub assenbly conprising, the conbination_of lead frane, .a ceram ¢ capacitor™
enbodi ed in the | edd® ¥Yhhe B PRATPREL from £Re| ererepgingndessription . O/
utilisation of the upper dLeIectric.suLéacg of the_.su ortin% cagg itor in
conmbi nati on wi t"HBE EESYT%HEE}%%§rbﬂe 8p0EPFEAPEY SErUCEiLR.

BTl T R A A e
TorTiia % 107 Q4AROULLC L' LaMie 1EMGSRRET i C

transm ssi on of T -+
$%’§féé i
5 ' 'sub assembly comprising the combination of lead frame,

20
or 4

means of effec ?

LY

a ceramic capacitor embodied in the lead frame as a

»

support for an IC chip, and in the utilisation of the
upper dielectric surface of the suppotting-cabacitor'
" in combination with a deposited electrode deposited
10 thereon and an outermost internal electrode of the
‘capacitor to provide two distinct capacitances for
_'shunting_two power snpply inputs'to péveﬁt the
trgnsmission of switching transients'throughoﬁt the
circuit. The épecifiC'means of effeéting .
- 15 electrical connection to the capacitances which have
‘been illustrated should be viewed as éxamples 6n1y énd
should'not:be considered limitative of the manner in
JWhich such COnnectiong may be effected. Similérly,'it
is within the pervue of the present iﬁvention to

20  provide additional capacitances by electrically

178

isolating'thé deposited external metallic layer whereby
-each isolated portion of the'dépdsited layér forms a

separate capacitahce with the rééistefing'



15 electrlcal connection to the capaci tances which have been = 7

‘illustrated shoul d be viewed as exanples only and should not be conS|der%ng

|i-mitative of t.he manner in which such connections may be effected.

Simlarly, it is within the pervue of the present invention to 20

Provi de addi‘ti onal capaci tances by electrlcally i sol-ating the dep05|ted

external netallic |ayer ‘whereby each isolated portion of the deppsited

Iﬁéer forns . a separate capacitance with_ the regi stering conpohent s of
under | yi ng uppernost el ectrode of =18z main capaci tor. -17- CLAIMS

1. A sub assenbly for an IC conprising a lead franme including a plurality

of—~conduct or nenbers, a pair of 5 -sai d conductors havi ng spaced ends;

a dielectric body portion haV|ng end term nations nechanically supported by

omponents of the underlylng uopermost electrode |

of the main capacltor.



'said spaced ends and haying internal spaced electrodes electrically
‘cannected to said spaced ends to forma capacitor therebetween;  and a | ayer
conductive 10 mat eri al di sposed on a surface of the dielectric body,
idn to define a second capacitor with an outernost:--one of said internah
électrodes. 2. A sub assenbly as clainmed in claim1 wherein an 15 °
integrated circuit chip nenber of- getmi-conductive material is provided on. |
said layer .of conductive material, said chip nmenber having at |east two
pairs of power supply inputs and H#EMS o connect each of said pairs of

I nput to a respective one of "said capacitors to be shunted 20 . thereby-/
3. An integrated circuit device conprising;- a mass of polyneric insulating
material; a |ead frame including at%ﬁhﬁﬁLEiy of conductor 25 menber s
havi ng portiond.d BpoEeh sub agsenhdy loomprising a-liead afigamebedded within

said mass, said conductor nenbers, including, contact portions extending
outwardly of sipgluding a plurality of conductor members, a pair of

5 -. said conductors having spaced énds; a dielectric body

portion having end-terminations-mechanically supported by

ad

said spaced ends and having internal spaced-electrqdes
eiectrically connected to said spaced ends to form-a-
capacitor therebetween; and a layer of cbnductive

10 material disposed on a surface of the dielectric body
portion to define a second capacitor with an outermost

one of said internal electrodes.

2. A sub assembly-as;claimed in claim 1 wherein an
15 integrated_cirguit chip member of semi-conductiveimaterial
is provided on said layer of conductive maierial,'said
. chip member having at least'two pairs of pdwer supply
inputs and means to connect each of said pairs of input

to a respective one of said capacitors to be shunted

R

20 théreby.

L]

3. An integrated circuit device comprising:-
a mass of polymeric insulating material;
a lead frame including a plurality of conductor

25 members having portions disposed in coplanar alignment

AR



mass, a pair of sai{d conductor nenbers within said mass having:spaced inner
terminal ends With nounting portions 5 di spl aced fromthe plane of
said portions; a capacitor having a pair of electrode term nations:
sopported-respectivel y-on said spaced nounting portions and in el ectri
contact therew th, said capacitor having a generally planar upper surface
{ayer portion fornmed of 10 : di eLeggic material, the exposed face of
sald-| ayer portion defining a mounting area, said capacitor including an
i nternal out er nosanél enbeddedi withinl saidspassd salidt conduetszi chembetis ng
area’and connected to one of sdid electrode term nations whereby it is
electrically 15 includingctentacttpertiensi ektdndiugt bngwpadiyonf said
conductive |l ayer nmenber provided on said exposed face in registry with at
| east a part of smasispuaecpabstof| szidodenduatpnt mgmbesd wiithbiof said mass
sem - conductive material provided on said conductive |ayer, said chip
including a-20 havingsspaged stened parninplpends wishl ponnsing pertions
connection to first and second power supplies respectively;, a first pair of
circuit ddnduct ordhephacedsfeeni theyplppe: PEcARLG PORKdONEAg BaSAPICifard
fikrst pair of power supply ipputs wth a respective ?ne of said 25 '
~pair of conduct orNAERBRr 3 PYRErRbyelerhredpatrrpinpsions supported

B -_reépectively on said spaced mounting portions and in
electrical contact therewith, said capacitor having é
generally planar upper surface layer portion formed of

10 dielectic material, the exposed face of said laye: portion
defining a mounting area, said capacitor including-an

-internal_oﬁtermést electrode in parallel Spaced relation
to said mounting area and connected to one of said
electrode terminations-whereby.it_is-giectrically "

15 - connected to the associated mounting:portion;.a
conductive layer membe; providéd on said exposed face in
registry with at least a part of said outermost |
electrode, an integiated chip of.semi;conductive material
provided on said conductive'layer, said chip including a .

20 firsi and second pair of power supply inputs for |
connection to first and second power éupplies
respectivelﬁ; a first pair of circuit conducﬁor means
respectively'electrically connecting each of:said_first
pair of power éupply inputs with a respective one of said

25 pair of conductor members, whereby said capacitor is

-

O



19 shunted across said first power supply inputs, another .pair of circuit

co ctor neans electrically connecting said second.pair of power supply

inéggk respectivelly with said conductive |ayer nenber and sai'd one of said .
" _electrode terninations whereby there is formed-in shunting rel ati ow’

5

¥

of said second pair of power supply inputs a capacitive |oad, defined by
sai d ‘outernost el ectrode, said su figce layer of said capacitar and said |
conductive layer. 10 4. A sub assenbly for an IC substantially aS-hereﬁwf

descri bed wi t hghghee@ngero@st Eaiacqqafa%n?d%zdrﬂ@m-i?a@hiéﬁé@&éat ed
W

circuit -device substantially-as herein 1

-descri be

the acconpanyi pai@r 3% Bd¥cuit conductor means electrically connecting

10

15

said second péir of pOwér supply inputs respectively with
said'conductive-layer member and said one of said |
eiectrode'terminatiohs whereby there is formed in
shunting relation of saidusecona'pair of power supply

inputs a capacitive load defined by said outermost

electrode, said surface layer of said capacitor and said

conductive layer.

-ior an 1C

4.A BH—I-G] sub assembly) su_bstanti'al.ly as herein described

with reference to the accompanying drawings.

5. An ifntegrated circuit device substantially. as herein

described with reference to the éccombénying‘drawings.

—_—
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