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thereon are known in the art. Each of these assenblies typically 15
i nclude a di splay having a substrat Welgl re sem conduct or
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5
This invention relates generally to display assemblies. In patticular,
this invention relates to, but is not necessarily limited by, a display
assembly having a substrate with a semiconductor device mounted
thereon. B
10

Background of the Invention

Display assemblies having substrates with semiconductor devices

15 mounted thereon are known in the art. Each of these assemblies typically
include a display having a substrate on which one or more semiconductor
devices are mounted. For example, a driver for driving a liquid crystal
display (LCD) can be mounted on a glass or plastics substrate attached to
the display. Conventionally, the LCD has a layer of liquid crystals

20 sandwiched between two transparent layers: One of the two transparent
layers serve as the substrate and the other as a window through which

* information displayed is viewed. Electrical signals from the driver are .

carried on conductors that are formed on the window and the substrate
with a transparent material such as indium oxide (ITO). These signals

25 either control the liquid crystals to provide the information or are provided
to other semiconductor devices such as a processor. Some of these other
semiconductor devices may be mounted elsewhere and not on the same
substrate as the driver. An interconnect is usually needed to carry such
signals to the driver from the other semiconductor devices. This

30 interconnect typically has conductors formed on a flexible substrate.
Examples of semiconductor devices mounted on substrates of LCDs are
describe in US Patents 5,467,210 and 5,576,868.

It is known in the art that resistance of conductors can adversely affect

electrical signals between semiconductor devices. Conductors made with

35 transparent materials, such as ITO, typically have higher electrical
resistance compared with non-transparent conductive materials, such as
gold or copper. One technique to reduce this resistance is to plate portions
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10 _ Summary of the Invention

It is an object of this invention to overcome or at least alleviate at least
one of the problems associated with display assemblies.

15 According to one aspect of the invention, there is provided a display
assembly, said assembly comprising:
a display having a window and a substrate;
a semiconductor device mounted on said substrate and having a
plurality of conductive pads for external interconnections, some of said
20 pads being coupled to said display; and |
a flexible interconnect having a plurality of conductors,
wherein at least some of said conductors are connected to at least
some of said pads.

25 Preferably, said flexible interconnect can have a portion, said portion
being sandwiched between said semiconductor device and said substrate.

Altematively, said substrate can comprise a ledge for mounting said
semiconductor device, said ledge extending beyond a section of the
30 perimeter of said window.

Suitably, said flexible interconnect can have a portion, said portion
being sandwiched between said semiconductor device and said ledge.

35 Preferably, said conductors can be on a side of said flexible
interconnect, said side being opposite to said conductive pads.
\\\
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2 of-.t:hose conductors that need not be transparent wth non-transparent
cdnductive materials. Another technique is to nake transparent conductors
thicker so as to inprove their conductivity. However, both techniques
require nore materials and such materials are known to be expensive. 5

Anot her problemis that both techniques requid e additional process steps to
| nprove the conductivity of the conductors and such steps add cycle tine in

Ivention 1115 an ARV, $eid cofdyctars ean bs on, 8 side.gf said SRS Y @ 1
alleviate at | elamrconeectf saideside émnmautsmdtme padsh di spl ay assenbli es.

15 According to one aspect of the invention, there is provided a

di spl ay assenbly, said ass risin
pLey y Altemative ef ) sald con uctors gan be exposed on an edge of said

5 flexible interconnect, said edge abutting said conductive pads.

Preferably, said semiconductor device can comprise a driver for
driving said display.

10 Suitably, said display can be a liquid crystal display.

According to another aspect of the invention, there is provided a
method for assembling a display assembly, said method comprising the
15 stepsof:
providing a display having a window and a substrate; and
mounting a device assembly on said substrate, said device assembly
having a semiconductor device mounted to a flexible interconnect, said
semiconductor device having a plurality of conductive pads for exteral
20 interconnections, some of said pads being for coupling to said display, said
flexible interconnect having a plurality of conductors, at least some of said
conductors are connected to at least some of said pads.

Preferably, said step of mounting can comprise the step of placing a
25 portion of said flexible interconnect between said semiconductor device
and said substrate.

Suitably, said stép of mounting can comprise the step of placing a
portion of said flexible interconnect between said semiconductor device
30 and a ledge of said substrate, said ledge extending beyond a section of the
perimeter of said window.



a di.gplay having a w ndow and a substrate; a sem conductor device nounted
oh said substrate and having a plurality of conductive pads for external

i nt erconnections, sone of said 20 pads being coupled to said display; and
a flexible interconnect having a plurality of conductors, wherein at |east
sone of said conductors are connected to at Keast sone of said pads at a
portion of said flexible interconnect, said portion being sandw ched

bet ween sai d sem conductor device, and sai.d..sub ates:. Sui tably, said
substrate can conprise a | edge f‘fﬁ"ﬁlﬁﬁ%ﬂﬁﬂggé’m@ﬁ?‘e{%ﬁc’ruct or device, said
| edge extendi ng beyond a section of the perineter of said w ndow. 30

Preferably, said c ' f I 6} - ol Y connect,
Sard s e bet ng opRooHie poieERfindIng iAo Sof o Tt iloRepifal gt
reference will now be made to preferred embodiments as illustrated with
5 reference to the accompanying drawings in which:

FIG. 1 shows a side view of a display assembly in accordance with a
preferred embodiment of the invention;

10 FIG. 2 shows a plan view of the display assembly of FIG. 1;

FIGs. 3a, 3b and 3c show assembly of a first embodiment of a device
assembly for the display assembly of FIG. 1;

15 FIG. 4 shows a second embodiment of a device assembly for the
display assembly of FIG. 1; and

FIGs. 5a and 5b show assembly of a third embodiment of a device
assembly for the display assembly of FIG. 1;

20
FIG. 6 shows a side view of a display assembly in accordance with an
alternate preferred embodiment of.the invention;
FIG. 7 shows a plan view of the display assembly of FIG. 6;
25

FIG. 8 shows a side view of a device assembly for the display
assembly of FIG. 6; and

FIG. 9 shows the device assembly of FIG. 8 when mounted to a portion
30 of the display assembly of FIG. 6.

FIG. 10 shows a plan view of a display assembly in accordance with
another altemate preferred embodiment of the invention.



Al ter.ihatively, said conductors can be on a side of said flexible

| At erconnect, said side facing said conductive pads. Alternatively, said
conductors can be exposed on an edge of said 5 flexible interconnect, said
edge abutting said conductive pads. Preferably, said sem conductor device
can conprise a driver for driving said displ&. 10 Suitably, said
display can be a liquid crystal display. According to another aspect of the

i nvention, there i's provided a LW 0LAaHi SPl ay assenbl y,
TR DRECARRATBY tHoredl

sai d nethod conprising the 15 ps o providing a drsplay having a
w ndow and a substrate; and nounting a device assenbly on said substrate,

sald device assenmblpmciaysisve asids (RIFbCA Aispiey beSertiBly ¥ PadBrdarid i
i nterconnect, said sem conductor device having a plurality of conductive
pads for ext er ngreferred embodiment of the invention. Display assembly 1 comprises a
5 display 2, a semiconductor device 3 and a flexible interconnect 4.
Display 2 can be, for example, a liquid crystal display. Display 2 has a
window 5 and a substrate 6. Semiconductor device 3 can be, for example,
a driver for driving display 2. Semiconductor device 3 is mounted on
substrate 6 and has a plurality of conductive pads for external
10 interconnections. Pads 7,8 of the plurality of conductive pads are indicated
in FIG. 1. Pad 7 is coupled to display 2. Flexible interconnect 4 has a
plurality of conductors. Some of these conductors are connected to at least

some of the conductive pads.

15 FIG. 2 shows a plan view of display assembly 1. Substrate 2
comprises a ledge 9 for mounting semiconductor device 3. Ledge 9
extends beyond a section 10 of the perimeter of window 5. As shown in
FIG. 2, section 10 is an edge of window 5. In this preferred embodiment of
the invention, a portion of flexible interconnect 4 is sandwiched between

20 semiconductor device 3 and ledge 9. Also shown in FIG. 2 is the plurality of
conductors of flexible interconnect 4 disposed on an interconnect
substrate 11. Two conductors 12,13 are indicated. Some of these
conductors are connected to at least some of the conductive pads of
semiconductor device 3. Signals between display 2 and semiconductor

25 device 3 are carried on substrate conductors formed on substrate 6. Two
substrate conductors 14,15 are indicated in FIG. 2.

As shown in FIGs. 1 and 2, the invention eliminates substrate
conductors between flexible interconnect 4 and semiconductor device 3.
30 Such substrate conductors are formed as shown in prior art display
~ assemblies such as described in US patents 5,467,210 and 5,576,868.
Hence, the invention is advantageous over prior art display assemblies in
two aspects. First, the invention reduces degradation of signals to
semiconductor device 3 due to substrate conductors serving as an
35 interconnecting media. Second, the invention allows a reduction in the
width of ledge 9 as space for such substrate conductors is no longer



20 interconnections, sonme of said pads being for coupling to said display,
said flexible interconnect having a plurality of conductors, at |east sone
of said conductors are connected to at |east sone of said pads. Preferably,
said step of nounting can conprise the step of placing a 25 portion of
said flexible interconnect between said seni ®&nductor device and said
substrate. Suitably, said step of nmounting can conprise the step of placing

a portion of saj ' [t &% | ' devi ce
30" and"a | edgopded; B, € VO PRYEEE I End el ke 071 o
t he perimeter odlisplaydassemily.1 thanprigyriarnt d %yraﬁaarmmst the Drawi ngs In
order to describe the invention and to put it into practical effect,
FIGs. 3 to 5 show side views of different embodiments of a device
5 assembly comprising semiconductor device 3 and flexible interconnect 4.

These embodiments provide examples of how semiconductor device 3 and

flexible interconnect 4 can be assembled prior to mounting the device

assembly on substrate 6.

10 FIGs. 3a, 3b and 3c show assembly of a first embodiment of a device
assembly for display assembly 1. This first embodiment is applied when
conductors of flexible interconnect 4 are on a side opposite to conductive
pads of semiconductor device 3. In this embodiment, a conductor 16 of
flexible interconnect 4 and a pad 17 of semiconductor device 3 are used as

15 an example to show how the device assembly can be assembled.

In FIG. 3a, a portion 18 of flexible interconnect 4 is positioned next to
semiconductor device 3 such that conductor 16 abuts pad 17. Pottion 18
includes an aperture 19 through which a connecting media, such as
solder, can be deposited. Another portion 20 of conductor 16 may be

20 insulated by a protective layer 21. Flexible interconnect 4 has an
interconnect substrate 22 for supporting conductors.

FIG. 3b shows deposition of solder 23 into aperture 19. Deposition of
solder 23 can be by methods known in the art such as thermosonic
bumping.

25 - FIG. 3¢ shows flattening of solder 23 at portion 18 of conductor 16.
Solder 23 forms a connection 24 to conductor 16 as indicated. Although
FIGs. 3a and 3b show deposition and flattening of solder 23 as two
different process steps in connecting conductor 16 to pad 17, such steps
may be combined into a single process step as when equipment for the

30 thermosonic bumping also has features to flatten solder 23.

FIG. 4 shows a second embodiment of a device assembly for display
assembly 1. This second embodiment is applied when conductors of
flexible interconnect 4 are on a side facing conductive pads of

35 semiconductor device 3. In this embodiment, a conductor 25 of flexible
interconnect 4 and a pad 26 of semiconductor device 3 are used as an
example to show how the device assembly can formed. A connecting
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substrate 28 for supportmg conductors, such as conductor 25, of flexible
interconnect 4. Portions of such conductors may be insulated by a

protective layer 29.

FiGs. 5a and 5b show assembly of a third embodiment of a device
assembly for display assembly 1. This third embodiment is applied when
conductors of flexible interconnect 4 are exposed on an edge abutting
conductive pads of semiconductor device 3. In this embodiment, a
conductor 30 of flexible interconnect 4 and a pad 31 of semiconductor
device 3 are used as an example to show how the device assembly can
formed. Also shown in FIG. 4 is an interconnect substrate 32 that supports
conductors, such as conductor 30, of flexible interconnect 4. A connecting
media, such as solder, can be deposited on pad 31. When this solderis
heated by methods known in the art, a connection 33 is formed between
conductor 30 and pad 31.

Assembling display assembly 1 requires providing display 2 and
mounting one of the various embodiments of the device assembly to
substrate 6. The mounting comprises placing the portion of flexible -
interconnect 4 between semiconductor device 3 and ledge 9. An
interconnecting media such as a non-conductive adhesive can be use for
the mounting. This interconnecting media is applied in portions of ledge 9
undemeath semiconductor device 3. Pad 8 will need a conductive
interconnecting media such as solder or a conductive adhesive when a
connection to one or more of the substrate conductors, such as substrate

.conductors 14,15, is needed. The connection is formed when the

conductive interconnecting media is set.

FIG. 6 shows a side view of a display assembly 35 in accordance with
an altemate preferred embodiment of the invention. In this alternate
embodiment of the invention, a portion 38 of flexible interconnect 4 is also
sandwiched between semiconductor device 3 and ledge 9. As in display
assembly 1, some conductors are connected to at least some of the
conductive pads, such as pads 36,37, of semiconductor device 3.

FIG 1 shows a side view

FIG 4 shows a second



FIG '8 shows a side view of a device assenbly for the display assenbly of
FtG 6; and FIG 9 shows the device assenbly of FIG 8 when nounted to a
portion 30 of the display assenbly of FIG 6. FIG 10 shows a plan view of
a display assenbly in accordance with another alternate preferred

enbodi nent of the invention. 5 Detail ed Dgscription of the Invention
FIG 1 shows a side view of a display assenbly 1 in accordance with a
preferred enbodi ment of the invention. Display assenbly 1 conprises a 5
di splay 2, a sem conductor device 3 and a flexible interconnect 4. Display
2 can be, for examFI&. 7assHowpiaplan yiewedf disgliay assemibhpB8syinthisgslan viewdow 5

and a substrat egbni3aRLERY Yevice's Rohfted ©6ABABE 9 {PSubatai® bShrough
portion 38.
5
FIG. 8 shows a side view of a device assembly for display

assembly 35 comprising semiconductor device 3 and flexible
interconnect 4. Pads 36,37 are shown as examples of how semiconductor
device 3 can be assembled with flexible interconnect 4 to form the device

10 assembly. As shown in FIG. 8, pads 36,37 are connected to

' conductors 39,40, respectively, of flexible interconnect 4 with an

interconnecting media such as solder or an adhesive conductive.
Connections 41,42 are formed when the interconnecting media is set. For
example, when solder is used, thermocompression is one method to melt

15 the solder to form connections 41,41. Also shown in FIG. 8 are interconnect
substrate at pbrtions 43,44 of flexible interconnect 4 in which
conductors 39,40 are supported.

FIG. 9 shows the device assembly of FIG. 8 when mounted to
20 portion 38 of display assembly 35. As shown in FIG. 9, conductor 39 is
connected to substrate conductor 45 on ledge 9 with an interconnecting
media such as solder or an adhesive conductive. Connection 46 is formed
when the interconnecting media is set. In addition, additional
interconnecting media, such as a non-conductive adhesive 47, can be
25 used for mounting the device assembly to ledge 9.

FIG. 10 shows a plan view of a display assembly 50 in accordance
with another alternate preferred embodiment of the invention. In this
alternate embodiment of the invention, a portion 48 of flexible

30 interconnect 4 is also sandwiched between semiconductor device 3 and
the back of substrate 6. As in display assemblies 1 and 35, some
conductors are connected to at least some of the conductive pads. In
display assembly 50, window 5 and substrate 6 can be of equal size.
Hence, display assembly 50 is smaller than display assemblies 1 and 35.

35 :

Advantageously, the preferred embodiments of the invention eliminate
substrate conductors that interconnect the conductors of flexible



a driver for driving display 2. Sem conductor device 3 is nounted on
substrate 6 and has a plurality of conductive pads for external 10

i nt erconnections. Pads 7,8 of the plurality of conductive pads are
indicated in FIG 1. Pad 7 is coupled to display 2. Flexible interconnect 4
has a plurality of conductors. Sone of these8onductors are connected to at
| east sonme of the conductive pads. 15 FIG 2 shows a plan view of

di spl ay assenbl t : ri j Lo
sem conduct or _cltgreantedy4 ghd e CORIRRRAS 6F GeimibonBlictPkicE in prior
peri meter of wi addslisplay assemblies suchras described in b8 Patent 5464240Q asfUSi ndow
5. In this pref %@'gqqg i f 1 f i bl e
i nt erconnect 4 Féféggn W C gd' beq%rg{#}gbtﬁégpﬁ%ﬁ?ﬁ@rab mg dgfrgﬁnl)(; | edge
9. Also shown ifeaure a@ﬁ'@"ﬂ'%??ﬁﬁﬁeéb such gs thiskanipgrplating substrate
i nterconnects 4 SordiGE, Binfrove ke eeRaastivity J1 e sbRddctors] PhefdTofB!the " S
12,13 are indicated. Sone .gf %hg‘g}eﬁ condug: ors a\rﬁi: @onnectﬁﬂ)gt 0 ﬁé’[‘l east
some of the contRYeRfioR PEaYides forchaapsh and.gpalips sisplay assehblies than pger
display 2 and sartidisplayassemblies without adding cycle time in manufacturing.
Although the invention has been described with reference to preferred
10 embodiments, it is to be understood that the invention is not restricted to

the preferred embodiments described herein.

We claim:



25 dewice 3 are carried on substrate_conductors.tomred on substrate 6. Two
stbstrat e conductors 14,15 are indi ca} pdig SHEHTCHAS BEEN jshown in F1Gs. 1 and

2, the mummm)um"mu' tes substrate] condypppASEDet wegn fl exi bl e
i nt er cohiA onduct or devi : Tt strate conductors

are forned &s %hdhnsin*prior art display ass#fblies such as described i-n US
patents 5,467,210 and 5,576,868. Hence, the invention is advantageous over
prior art display assenblies in two aspectqmaﬁﬁést, the invention reduces
degradation of signals to sem conductor device due to substrate
conductors serving as an 35 interconnecting nedia. Second, the invention

conductors 15 no T ahgariePY ae bl A o R e nt T o pr ovi des for
a cheaper and snal | er@ display having a window and a substrate;
5 a semiconductor device mounted on said substrate and having a
plurality of conductive pads for external interconnections, some of said
pads being coupled to said display; and
a flexible interconnect having a plurality of conductors,
wherein' at least some of said conductors are connected to at least

10 some of said pads.

2. The display assembly as claimed in Claim 1 wherein said flexible
interconnect has a portion, said portion being sandwiched between said
semiconductor device and said substrate.

15
3. The display assembly as claimed in Claim 1 wherein said substrate
comprises a ledge for mounting said semiconductor device, said ledge
extending beyond a section of the perimeter of said window.
20 4. The display assembly as claimed in Claim 3 wherein said flexible

interconnect has a pottion, said portion being sandwiched between said
semiconductor device and said ledge.

5. The display assembly as claimed in Claim 1 wherein said
25 conductors are on a side of said flexible interconnect, said side being
opposite to said conductive pads.

6. The display assembly as claimed in Claim 1 wherein said
- conductors are on a side of said flexible interconnect, said side facing said
30 conductive pads. '

7. The display assembly as claimed in Claim 1 wherein said
conductors are exposed on an edge of said flexible interconnect, said
edge abutting said conductive pads.

35

8. The display assembly as claimed in Claim 1 wherein said

semiconductor device comprises a driver for driving said display.
-
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di spliay assenbly 1 than prior art display assenblies. FIG. 3 to 5 show
st*de vi l Ml‘ﬁm‘mmnbodi ments of a device 5 assenbly conprising
seni conmn m d flexible interconnect 4. These enbodi nents

provi de exanpl és &8f fow seni conductor device 3 and flexihle interconnect 4
can be assenbled prior to nounting the devicdtiassenbliyTHi8 SHEEFtHAS BEEN |10
FIGs. 3a, 3b and 3c show assenbly of a first enbodi ngnt of Rapmogfpe
assenbly for display assenbly 1. This first enbodi merk— -t '
conductors of flexible interconnect 4 are on a side opposite to conductive
pads of seni conducBorThe\dlsma)Bassemblylas clatmed i Giaima 1 odharein said display is
flexible mtercgrm&;}d %ﬂg d 17 of sem conductor device 3 are used as
15 an exanple ow how evi ce assenbly can be assenbled. In FIG
3a, a portion 18 of flexible interconnect 4 is positioned next to

sem conduct gg device 3 such that conductor 16 abuts pad 17. Portion 18

I ncl udes an apertur,

can be deposited. Aﬁotl ﬁ@;[c%rﬁgﬁ'?g &VQIE% hg?agga&éfttbp(‘iri\ée% Hiel{'gqs %?o"s'geg %r ’
method for assembling a display assembly, said method comprising the
steps of:
providing a display having a window and a substrate; and

10 mounting a device assembly on said substrate, said device
assembly having a semiconductor device mounted to a flexible
inteijcohnect., said semiconductor device having a plurality of conductive
pads for external interconnections, some of said pads being for coupling to
said display, said flexible interconnect having a plurality of conductors, at

15 least some of said conductors are connected to at least some of said pads.

11.  The method as claimed in Claim 10 wherein said step of
mounting comprises the step of placing a portion of said flexible
interconnect between said semiconductor device and said substrate.

20 '

12.  The method as claimed in Claim 10 wherein said step of
mounting comprises the step of placing a portion of said fiexible
interconnect between said semiconductor device and a ledge of said
substrate, said ledge extending beyond a section of the perimeter of said

25 window.

13. A display assembly comprising a display, a semiconductor
device and a flexible interconnect substantially as described herein with
30 reference to and as illustrated by the accompanying drawings.

14. A method for assembling a display assembly substantially as
described herein with reference to and as illustrated by the accompanying

35 drawings.
—_—
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20 insulated by a protective layer 21. Flexible interconnect 4 has an
i it erconnect ‘substrate 22 for supportlng ‘conductors. FI G - 3b shows
dep03|t|on of solder 23 into aperture . 19. EEp05|t| :

by nmethods known in the art such as t her mosoni ¢ bu THIS SHEET HAS BE
shows flattening of solder 23 at portion 18 32 condgyct or HERPLASEDder
forms a connection 24 to conductor 16 as indicated. LiM=tdrorgiT T G. sa and
3b show deposition and flattening of solder 23 as tmo di fferent process
steps in connecting conductor 16 to pad 17, such steps may be conbined into
a single process step as when equi pnment for the 30 thernosonic bunping

al so has features to flatten sol der e second enbodi nent of
a device assenbly for display assenga§P1La$h|‘gsgecomlj'qenbodl ment is applied
when conductors of flexible interconnect 4 are on a side facing conductive
pads of 35 gem conductor device 3. In this enbodi nent, a conductor 25 of
flexible interconnect 4 and a pad 26 of sem conduct or deV|ce 3 are used as
an

be
3c

Abstract of the Disclosure

A display assembly (1) has a display (2) mounted with a device
10 assembly. Display (2) has a window (5) and a substrate (6) having
substrate conductors. The device assembly has a semiconductor device
(3) with conductive pads and a flexible interconnect (4) with conductors. In
a preferred embodiment, semiconductor device (3) is mounted on
substrate (6) with some of the conductive pads connected to some of the
15 conductors of flexible interconnect (4). In an alternate preferred
| embodiment, semiconductor device (3) is mounted on substrate (6)
through flexible interconnect (4) and also has some of the conductive pads
connected to some of the conductors of flexible interconnect (4). In both
preferred embodiments, a portion of flexible interconnect (4) is sandwiched
20 between semiconductor device (3) and substrate (6).
FIG. 1 accompanies this abstract.

This Sheet Has Been R li

IR




exanpl e to show how the device assenbly can forned. A connecting 7
medi a, such as solder, can be deposiitedsaf padi:26. This solder is then
heat ed by met hods known in the art to forma connection 27 between
conductor 25 and pad 26. Also shown in FIG 4 is an interconnect substrate
28 for supporting conductors, such as conductor 25, of flexible 5

i nterconnect 4. Portions of such conductors may be insulated by a
protective layer 29. FIGs. 5a and 5b sh assenbly of a third enbodi nent of
a device assenbly for display assenbly LLOThis third enbodinment is applied
when 10 conductors of flexible interconnect 4 are exposed on an edge
abutting conductive pads of sem conductor device 3. In this enbodi nent, a
conductor 30 of flexible interconnect 4 and a pad 31 of sem conductor

10 5 1
5\g. - \\\\ ij: 9 &~
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FIG. 2



device 3 are used as an exanple to show how the device assenbly can forned.
Al'so shown in FIG 4 is an interconnect substrate 32 that supports 15
conductors, such as conductor 30, of flexible interconnect 4. A connecting
medi a, such as sol der, can be deposited on pad 31. Wen this solder is
heat ed by nmet hods known in the art, a connection 33 is forned between
conductor 30 and pad 31. 20 Assenbl i ng di splay assenbly 1 requires
provi ding display 2 and nounting one of2]5e vari ous enbodi ments of the
device assenbly to substrate 6. The nounting conprises placing the portion
of flexible interconnect 4 between sem conductor device 3 and | edge 9. An

I nterconnecting nedia such as a non-conductive adhesive can be use for 25
the nountin ‘gﬁ|§? nterconnecting nedia is applied in portions of |edge 9
under neat h senT conduct or device 3. Pad J ed a conducta{ve

I nt erconnecting nedia such as 4 | der e adhesi ve when a
connection to one or nore of th bst
conductors 14,15, is Beeded. Tﬂs con

FIG. 3b 23
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3Q conductive interconnecting nedia is set. FIG 6 shows a side view of a
di splay assenbly 35 in accordance with an alternate preferred enbodi nent of
the invention. In this alternate enbodi nent of the invention, a portion 38
of flexible interconnect 4 is also 35 sandw ched between sem conduct or
device 3 and ledge 9. As in display assenbly 1, sone conductors are
connected to at | east sone of the conductive pads, such as pads 36, 37, of
sem conductor device 3. - 8 FIG 7 shows a plan view of display assenbly
35. In this plan view, sem conductor d e 3 is mounted to | edge 9 of
substrate 6 through portion 38. 5 FIG shows a side view of a device
assenbly for display '

FIG. 5
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assenbly 35 conprising senm conductor device 3 and flexible interconnect 4.
Pads 36, 37 are shown as exanpl es of how sem conductor device 3 can be
assenbled with flexible interconnect 4 to formthe device 10 assenbly. As
shown in FIG 8, pads 36,37 are connected to conductors 39, 40,
respectively, of flexible interconnect 4 with an interconnecting nmedia such
as sol der or an adhesive conductive. Connections 41,42 are fornmed when the
i nterconnecting nedia is set. For exanp4¢5 when sol der is used,
t her noconpression is one nmethod to nelt 15 the solder to form connections
41,41. Also shown in FIG 8 are interconnect substrate at portions 43,44 of
fl exible interconnect 4F|G/m7ch conductors 39,40 are supported. FlI G 9
shows the device assenbly of FIG 8 when nounted to 20 portio
di spl ay assenbly 35. & shown in FI 9, conductor 39 is cg@gegs

I a such as

substrate conductor 45\on | edge ith an interconnecting
sol der or an adhes|ve cgnductlye. nnec@ on 46 is formed when the
i nterconnecting nmeflia i § set. In aderTion, additional
4
W1/ /
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43y _/ .\44

41 42
39

40
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i nt.erconnecting nmedia, such as a non-conductive adhesive 47, can be 25

used for mounting the device assenbly to ledge 9. FIG 10 shows a plan view
of a display assenbly 50 in accordance with another alternate preferred
enbodi ment of the invention. In this alternate enbodi nent of the invention,
a portion 48 of flexible 30 interconnect 4 is also sandw ched between

sem conduct or device 3 and the back of substrate 6. As in display
assenblies 1 and 35, sone conductors are connected to at |east sone of the
conductive pads. In display assenbly 505/f ndow 5 and substrate 6 can be of
equal size. Hence, display assenbly 50 is snmaller than display assenblies 1
and 35. 35 Advantageously, the preferred enbodi nents of the invention

el i mnate substrate conductors that interconnect the conductors of flexible

FIG. 10 50
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9 interconnect 4 and the conductive pads of sem conductor device 3 in _prior

ar't y ass P Apptichtibd N 8701746 5, 467, 210 or US
Patmm 86%&%“ ﬁgbgﬁgsé preferred enbodi nents do not require
I

add pro'cesses such as thickening or plating substrate 5

cdm OFTHE Aggﬂ: e e conductTviTy of ttie conguctors. Therefore, the
i nven TR ARSI AT ' ' '

i or cheaper and spal|er djisplay assenblies than prior

art display assenblies wt hout addi ng cycle tine in manufacturing. Al 't hough
t he invention has been described with reference to preferred 10
embodi ments, it is to be under DISREANASSEMBLYvention is not restricted to
t he preferred enbodi nents descri bed herein. W claim 10
A display assembly (1) has a display (2) mounted with a device assembly. Display (2) has a
window (5) and a substrate (6) having substrate conductors. The device assembly has a
semiconductor device (3) with conductive pads (7) and a flexible interconnect (4) with
conductors. In a preferred embodiment, semiconductor device (3) is mounted on the substrate
(6) with some of the conductive pads (7) connected to some of the conductors of flexible
interconnect (4). In an alternate preferred embodiment, semiconductor device (3) is mounted
on substrate (6) through flexible interconnect (4) and also has some of the conductive pads
connected to some of the conductors of flexible interconnect (4). In both preferred
embodiments, a portion of flexible interconnect (4) is sandwwhed between semiconductor
device (3) and substrate (6). . :

Fig 1 | REPLACEMENT SHEET
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R . . L R I qq— - O
Jains 1. A di spl ay assenbly, said assenbl y corrprl sing: a displ aving a
wi ndow and a substrate 5 o assem conduct or devi ce nounted on said
substrate and a ety of conductive pads for external :
i nt erconnect i REPLA bads™ bei ng cougl ed to said display; and a
flexible interfc k plurality of cOnductors, wherein at |east
sone of said cPnpected to at least 10 sone of said pads at
a portion of dai 'e conrMSPLAY JdASSEMBLYei ng sandw ched
bet ween said : ctor—dedi ¢e and said substrate; 2. The display
assenbly as cljai rred I n CI aim 1 erein said substrate conprises a | edge for
nounti ng sai d ses evice, said |l edge 15 extendi ng beyond a
section of the perineter of sai d W ndfelddf tHé thlintidhay assenbly as cl ai med
in Claim2l wherein said conductors are on a side of said flexible
|nterconnect5, sai d side being opposite to said conductive pads.

This invention relates generally to display assemblies. In partticular, this

invention relates to, but is not necessarily limited by, a display assembly
having a substrate with a semiconductor device mounted thereon.

10
Background of the Invention

Display assemblies having substrates with semiconductor devices

mounted thereon are known in the art. Each of these assemblies typically

15 _include a display having a substrate on which one or more semiconductor
devices are mounted. For example, a driver for driving a liquid crystal
display (LCD) can be mounted on a glass or plastics substrate attached to
the display. Conventionally, the LCD has a layer of liquid crystals
sandwiched between two transparent layers. One of the two transparent

20 layers serve as the substrate and the other as a window through which
information displayed is viewed. Electrical signals from the driver are
carried on conductors that are formed on the window and the substrate with
a transparent material such as indium oxide (ITO). These signals either
control the liquid crystals to provide the information or are provided to other

25 semiconductor devices such as a processor. Some of these other
semiconductor devices may be mounted elsewhere and not on the same
substrate as the driver. An interconnect is usually needed to carry such
signals to the driver from the other semiconductor devices. This
interconnect typically has conductors formed on a flexible substrate.

30 Examples of semiconductor devices mounted on substrates of LCDs are
describe in US Patents 5,467,210 and 5,576,868. '

It is known in the art that resistance of conductors can adversely affect
electrical signals between semiconductor devices. Conductors made with
transparent materials, such as ITO, typically have higher electrical

35 resistance compared with non-transparent conductive materials, such as
gold or copper. One technique to reduce this resistance is to plate portions



20 4. The display assenbly as clainmed in Caim1 wherein said conductors
are on a side of said flexible interconnect, said side facing said
conductive pads. 25 . 5. The display assenbly as claimed in Claim1
wherein said condyctors are exposed on an ed of said flexible

I nterconnect, said edge abutting said conductive pads. 6. The displ ay
assenbly as clained in Cdaim1l wherein said 30 sem conductor device
conpri ses a driofdhoseccodductons thedindedi regtl ey trafispaneat dithmanstranspareny as

REPLACENENT St 1BpauetES FhiteRals” Abloioribchiighilis Wnfaid] ¥ahSarcht Bofiuctors .,
is provided a thicker so as to improve their conductivity. However, both techniques
require more materials and such materials are known to be expensive.
5  Anocther problem is that both techniques require additional process steps to
improve the conductivity of the conductors and such steps add cycle time in
manufacturing display assemblies.

10 Summary of the Invention

It is an object of this invention to overcome or at least alleviate at least
one of the problems associated with display assemblies.

15 According to one aspect of the invention, there is provided a display
assembly, said assembly comprising:
a display having a window and a substrate;
a semiconductor device mounted on said substrate and having a
plurality of conductive pads for external interconnections, some of said
20 pads being coupled to said display; and
a flexible interconnect having a plurality of conductors,
~wherein at least some of said conductors are connected to at least
some of said pads at a portion of said flexible interconnect, said portion
being sandwiched between said semiconductor device and said substrate.

25 .

Suitably, said substrate can comprise a ledge for mounting said
semiconductor device, said ledge extending beyond a section of the
‘perimeter of said window.

30 Preferably, said conductors can be on a side of said flexible

interconnect, said side being opposite to said conductive pads.
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thod for assenbling a display assenbly,_ﬁaid met hod conprising the steps
of : providing—a display having a wi.pdow and. a..substrate; and 5

nount i ng ' y on said“6ubstrate, “said device assenbly having a

sem cond g‘\mm! Q| m ted to a flexible interconnect, said sem.conductor

devi ce h Lplmural i ty of conductive pads ¥or external I nt er connecti ons,

sone of said pads being for coupling to said display, said flexible

i nterconnect having a plurality of conduct O?ﬁai 10 least sonme of said
sal d

conductors are connected to at | east sone o pads. 9. The nethod as
claimed in Caim8 wherein said step of nounting conprises the step of

placing a portion of, adigp ,ngaidcayggmﬁl b gmg§ai d sgam' conductpr
sai d step of mounting® %ﬁwﬁm vﬁp@ﬁ%ﬁ%ggﬁa@é fportion of sald
f1 exi bl e i nt®rconnect assmiecondsator deviceanouniedoon daidi subsinate antddiying sai d
substrate, saidpyrality of conductive pads for external interconnections, some of said

pads being coupled to said display; and _

a flexible interconnect having a plurality of conductors,
~ wherein at least some of said conductors are connected to at least
10 some of said pads at a portion of said flexible interconnect, said portion
being sandwiched between said semiconductor device and said substrate.

2. The display assembly as claimed in Claim 1 wherein said substrate
comprises a ledge for mounting said semiconductor device, said ledge
15 extending beyond a section of the perimeter of said window.

- 3. The display assembly as claimed in Claim 1 wherein said
conductors are on a side of said flexible interconnect, said side being
opposite to said conductive pads. '

20
4. The display assembly as claimed in Claim 1 wherein said
conductors are on a side of said flexible interconnect, said side facing said
conductive pads.
25 5. The display assembly as claimed in Claim 1 wherein said

.conductors are exposed on an edge of said flexible interconnect, said edge
abutting said conductive pads.

6. The display assembly as claimed in Claim 1 wherein said
30 semiconductor device comprises a driver for driving said display.

7. The display assembly as claimed in Claim 1 wherein said display is
a liquid crystal display.
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devi ce 3““ erconnect havi ng a portion sandw ched between said
sem con said substrate subsagnt ially as described herein
wth reference to and as illustrated by the acconpanyi ng draw ngs. 12.
A nethod for assenbling a display assenbly substantially as descri bed
herein with refer eBceAccording tasandthesaspactof tiye inventionothere\s provddedangs .

30 method for assembling a display assembly, said method comprising the
steps of: -

A di spl ay ass‘el“jh I sing a display having a substrate, a sem conductbr

providing a display having a window and a substrate; and
5 mounting a device assembly on said substrate, said device
assembly having a semiconductor device mounted to a flexible
interconnect, said semiconductor device having a plurality of conductive
pads for external interconnections, some of said pads being for coupling to
said display, said flexible interconnect having a plurality of conductors, at
10 least some of said conductors are connected to at least some of said pads.

9. The method as claimed in Claim 8 wherein said step of mounting
comprises the step of placing a portion of said flexible interconnect
between said semiconductor device and said substrate.

15 :
10. The method as claimed in Claim 8 wherein said step of mounting

comprises the step of placing a portion of said flexible interconnect

between said semiconductor device and a ledge of said substrate, said

Iedgje extending beyond a section of the perimeter of said window.

20 _

11. A display assembly comprising a display having a substrate, a
semiconductor device and a flexible interconnect having a portion
sandwiched between said semiconductor device and said substrate
substantially as described herein with reference to and as illustrated by the

25 accompanying drawings.

12. A method for assembling a display assembly substantially as
described herein with reference to and as illustrated by the accompanying
drawings.

30
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