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to increase output of integrated circuit wafers.

10  Related Prior Art

Integrated circuit wafers are manufactured with extra or spare
memory circuits to allow for a small percentage of manufacturing defects.’
The circuits are tested to determine whether any of the "first choice"”
circuits are defective. Defective circuits are then replaced by functioning

15  "back up" circuits, which would have been extra if all "first choice"
circuits were non-defective.

Once testing was complete, defective circuits would be cut out, and
then logic associated with this part of the circuit will replace the failed
memory cells with the "back up cells.

20 Using standard techniques, a polycrystallme silicon line is exploded
with a laser beam. The appropriate wavelength is used to heat the silicon
and cause an explosion, or semi-explosion which melts or §aporizes the
silicon and opens up the line. |

Prior art uses polysilicon. To remove a defective memory cell the

25 poly line lead is heated and gets so hot it will vaporize. Any remainder
silicon reacts with the ambient and becomes silicon dioxide. Silicon

dioxide in this process is non-conductive. If this same kind of process



met hod by which it is to be perforned, to to provi de saw oot h
wavef orm generating 10 be particularly described in and by the
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level of metalization to make the fuse.

20 Referring to Figure 1, a simplified side view of an integrated
circuit 10 done by a prior art process is illustrated. For the prior art
process, a polysilicon line is a fuse link 12 and is near the crystal silicon
surface 14, fairly deep below wafer surface 16. The process flow results
in the line being covered by thick insulation oxide layers 18. For every

25 level of metal that is put on, another 10,000 angstroms or 1 micron of
oxide buildup is added. In this process, a mask is provided and a hole 20
(Figure 2) is created over every fuse. A timed etch is performed and a



The deflection circuit may be renderd self- ranged in a rapid

charging path for said oscillating by supplying to the
swi t hchi ng capacitor, said auxiliary transistor being

device a retrace voltage pul se which is de- arranged to be
conductive to supply charge el oped when the current
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1,201, 808 Figure 2 illustrates a side view of integrated citcitor0 ARELL tRhed
serving to provide signals for divider across the B+ voltage supply. The

ener gi-zi ng an iepginés done andcoxide dayer $8 9% echetbih everyepolyisilictn fifise liak
directly coupled to as a kinescope 10 are represented by a the base
el ectrode 1B0b 42 sulmdst @xpbséd at 20. Oxidedayebl 8 ovet 2verp uselink T enitheon
Signal 30 (an N-P-N transistor). The emtter elec- 5 Receiver". The

recei ver unit wholecwafer is etohede Aegroblempmalyi eccid0whenc du:prleearet four or

ates the usual elenents required to provide round, by neans of
rel atively snamore levels of metal. The thickness of oxide layer 18 15 on the order of

five to ten microns, so this etch is actually very hard, if not impossible,
to control.

15 In producmg an integrated circuit, pattern definition and circuit
etching is done at several levels, some levels containing metal as circuit
components. When a repair is to be done, a laser beam is used to open
up the particular fuses that are desired. However, when a metal link is
used, the laser beam may leave a metal slag associated with typical high

20 energy laser ablation-type fuses that is semi-conductive.
SUMMARY OF THE INVENTION

In the process of the present invention, there are formed holes only

25  over the fuses that need to be cut. Fuses that do not need to be cut do
not have a hole created over them.

The present invention combines the use of metal fuses and the laser

repair system to pattern the needed fuse openings. This eliminates the

conventional style patterning of all of the fuses and the ensuing difficulty



video . signals at output termnal L for ap- "starting"” resistor 42 while
operating volt- propriate intensity nodul ation of the elec- age is
supplied from the B+ supply to tron beam of ki nescope 10, as well as
to collector electrode 30c by neans of primary 10 provide suitable
synchroni zing pulse inform w nding 24a a4yl a de-coupling network com 75
ation at termnals P[err] and P[err] to synchronize, prising resistor 44

and capaci t or ffcontroliof the ypsultingefuseroxideetth over valy theateqititedareas for
Capacitor 32 is subject to alternate charg- tion circuits 14 and 16,
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drawi ng, a sawfiysren SMCwavef orm hei ght control ‘50 and current
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sawt oot h cur r ephoteresistr soveringethe rainductions himkn toplight dand | dissdlying cthiever
90 wi ndi ng 20, which appear essentially resis- Furthernore, a
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24. As will be noted inmage sizes changes in the event the B+ bel ow,
during the relatively rapid (higher supply voltage is subject to

variations.  BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a sectional view illustrating a circuit manufactured by
a process of prior art.
20 'Figure 2 is a sectional view illustrating a circuit isolation process
by fuse interrupt of prior art.
Figures 3A-3E are sectional views illustrating the circuit isolation

process of the present invention.
25 DESCRIPTION OF THE PREFERRED EMBODIMENT

The present invention provides a solution to the problem of
defective circuit isolation that allows the combination of the laser repair

process and the fuse patterning into one step. In producing an integrated



frequency) retrace portion of the vertical I n accordance with one aspect
of the pre- 35 cycle, the deflection wi ndings 20 are sub- sent invention,

an auxiliary means for charg- 100 stantially inductive and the retrace
vol tage ing capacitor 32 before the commencenent wavef or m acr 0ss
windings 20 is an approxi- of vertical tra2e conprises a transistor 54
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the following steps.

Referring now to Figures 3A-3E, the process of the present
invention is illustrated. Step one, illustrated in Figure 3A, in the making
20  of a wafer, an aluminum lead 30 is placed on an insulating layer or base
32. A metal line on the order of one.-to two microns wide is placed on

the insulating base (one micron equals 10%cm.).
In step two, as illustrated in Figure 3B, a silicon dioxide or similar
insulating layer 34 is added over lead 30. Insulating layer 34 is typically
25 plasma enhanced chemical vapor deposition. In the preferred embodiment
insulating layer 34 is silicon dioxide, however, any similar insulating
material currently in use in the art is acceptable. Additional insulating
layers 34 may be deposited over metal lead 30 which are also,

preferably, a silicon dioxide based layer.



tor). The collector electrode 28c of anpli- w nding 20 and base el ectrode

521 by neans fier 28 is coupled to ground by neans of a of a capacitor
70 to provide a trigger im collector load resistor 36 while the
emtter pulse to base electrode 52b of oscillator 52 el ectrode 28e is

coupled to the junction of periodically togurn oscillator 52 on to initi-
65 resistors 38 and 40 which forma voltage ate retrace and off to permt

t he occurrence 130 3 of trace. A feedback wi nding 24c
associ - supply (height control 50) provides the ated with
output transforner BZfep theew ¥ ¢lustratedc s Hgure GG twhiérec unr erganio pulymer
t he via a variable base el ectrode 52b to provide, in
conjunction kalledrd phetatesist3hys tinifoomly spumbhajaminumviead Bhecovered
capacitor 70, a wave formto in- _ across resistor 22. Hower, if the
current sithiesulating dayer 34 with plasmgpephancashehemioal Mapeor dgposision.
vari es fromthi dtﬁSi red |inpear ., 52b, changes near .t he er of the |,
trace, thedebyIn the\Present MYEMIQ thiaresish 1% 3 QsgNsitivg polymer material
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or capaci tor dh40 LOHOWE MGFS'SARRAR SN ured. A chliraRZ8dURRAAG Fothe
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vi de feedback ~insyre initiation of oscil- _ he current denmanded
by capact oip 32cohtdd, a laser systeph idOnisviied tdexpegethecphotoskhsitive! tosistWver

be supplied to the base el ectrde 26b of 15 The operation of oscillator
stage 52 is  the fuses thairmeesk to beecutThis relativly small "error”
| In step four, illustrated in Figure 3D, laser system 40 exposes
photoresist 36 to make it solvent soluble which then creates a pattern.
The photosensitive polymer is comprised of an organic resin with a
15 photoactive compound. Exposure to the laser beam causes a chemical
reaction in the exposed area to promote its solubility to a developer.
After the exposure, the resist is developed.
With photoresist 36, which is actually light sensitive, the area over
lead 30 to be removed is exposed with a laser beam of the appropriate
20 wavelength. In the preferred embodiment, photoresist 36 is typically 436
nanometers sensitive or 365 nanometers sensitive. Laser system 40 is not
required to have its peak energy at either of these two wavelengths but
a laser that produces enough energy in either one of these wavelengths
is sufficient. Any type of laser that is currently in use in the art may be
25  used as long as it is sufficient to promote the reaction of the photoactive
compound within the resist material.

Through this process, photoresist 36 is exposed and developed. The



synchroni zed with respect to the inmage- current will then be anplified
in transistors representative portion of the received tele- 26,
28 and 30to provide the required cor- vi son signal by nmeans of
vertical synchro- react to the current supplied to w nding ni zi ng
pul ses applied from termnal Plerr] via 720 to maintain a |linear trace
current wave- 20 resistor 68 and capacitor 70 to base 52b. form The
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t he 30 During the trace, portin of each vertica S- shapi ng net wor k.
Specifically, an eskestep five5 as illusttatddetn Fagurec $E), ¢he gatierhas @tched geith
and ally parabolic current waveformis supplied transi stor 54 are

mai nt ai ned0i n eithenaochkrmical tar atplasmpwetchbas eoaventionaleehbis then used o gh
tive state while the trapsistors, 26, 28 :%Jai n _anplifier 3?1 neans of the
conponents  etckobpth oruleningulating layes 34 andamestal) leadi3( cWhesuthepetching
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of a portion of the voltage wave- capcitor 32 and current sanpling
resistor fornetchedeawayy laaves ant opexs foirauit o niiendefective memory or other
circuit. In the prefefred embodiment a plasma etch is performed to etch
both oxide insulating layer 34 and metal lead 30. This etch can be a
20 plasma etch or a wet etch. Any etching type chemistry may be used as
long as it etches both oxide insulating layer 34 and metal lead 30. The
end product includes photoresist 36 on an oxide or insulating layer 34
with metal lead 30 cut out in an opening 42. Either a wet etch or a
reactive ion etch has been done to remove this material. . Typically,
25 removing metal lead 30 connecting a memory circuit removes the
conduction path to the memory circuit. A nice clean cut of metal lead 30
has been made using the process of the present invention.

While there has been illustrated and described a particular

embodiment of the present invention, it will be appreciated that numerous



22 (neglecting the windings 20 and 24b in 24b. That waveform which is

made up of parallel with resistor 22. The charging ® an S-shaped
trace portion and a relatively 45 circuit provides a substantially
constant cur- large triangular pulse retrace portion, if 110 rent at
the junction of capacitor 32 and base pagsed t hrough the networks 58 and
60 el ectrode 26b. That is the voltage at the would not, because of
the presence oichahges and modifications wiltocouertodbose skilded fin therirt, cAnd @ is
retrace pul se, produce the desired "par- remai ns substantially

constant by viintendefl in shel appe f claims Ther ebver, allh¢hose pehiangeso and he
operation-of zener, diode 74 and the _diode 56 is pravided to renpve a

substantial  mo@ificagions: which fall witBin the ttrug spinib andescaper of she giresent

undesired retrace pul se. remai ns substantially constant (e.g. 0.7volt)
Near the erd oﬁnY¢£h@nace portion of each while transistor 26 is
conductive. The re- defl ection cycle the voltage at the base sul t ant

constant voltage across height con- of oscillator stage 52 approaches the
re- 55 trol 50 provides the desired constant charg- quired turn-on |evel.

The retrace portion of 120 ing current for producing a
linearly increas- each deflection cycle is initiated when a

ing voltage during traces across capacitor vertical synchronizing pul se
is applied to 32. At the same tine, the current sanpling
oscillator stage 52 to drive stage 52 into resistor 22 provides a
reference vol tage conducti on. The base 26b of transistor 26 60 across
capacitor 32, which voltage is-repre- then is driven below the voltage
required to 125 sentative of the current in deflection wi nd- maintain
conduction in transistor 26 and ings 20. Neglecting for the nonment the
all of the transistors 26, 28 and 30 are drievn S- shapi ng
network 54--62, if the voltage to cutoff. The current in deflection w nd-
across resistor 22 (and the current in w nd- ings 20 then begins to

decrease and, at the 65 1ings 20) varies linearly, the conctant current
sane tinme, a voltage pulse is produced



1, 201, 808 across wi ndings 20 as was nentioned above. current supply

during trace portions of the 50 When oscillator stage 52 conducts, a
dis- deflection cycle and to be discharged by charging curcuit is
conpl eted for capacitor way of sw tching nmeans which is rendered 32

conprising, in series, oscillator stage 52, operative during retrace
portions of the de- 5 capacitor 32 and resistor 22. Furthernore, flection
cycle, wherein an auxiliary transistor 8s transistor 26 is driven to
cutoff, transistor has its emtter-collector path arranged in a 54 is
driven into conQlAIMS and, initially, rapid charging path for said
capacitor, said the emtter-collector current thereof passes auxiliary
transi stor being arranged to be t hrough oscillator stage 52. Capacitor
32 conductive to supply c¢har to.sajd capacj-. 10 discharges relatively
rapidly through osci R tgr n&e&ﬁpﬂgfcﬁnlﬁoﬁu@téﬂg' efpeli Ve CArQUHES panan iptggrated

| ator stage 52 essentially. to zero voltage. The said switching neans is
render ed i noper @ffY CQIBP lSln%oﬁ&SWﬁt e pul se produced across defl ec-
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time, transistor 54, the age t0 initiate conduction therein, and

current from wphotorpsist ito@lacﬁm?rbemnsev\bep@itinm of sadd xphotoresist anstesiabr
provides 20 passing through oscillator stage 52, supplies sufficient
current tol@harcgeverang saidaconductor tohhigh nepengyr dightt svhibeximultarkously
Capacitor sufficiently to provide sai dttgr edeterm ned 70 32 is charged
rapidly by thi saveidieggeneration of slag af thgcoaductas; conmencenent of the
developing said exposed photoresist material with a
predetermined solution to wash away said exposed photoresist material;
and |
15 dissolving said insulating layer covered conductor with a
predetermined chemical reaction to remove a conduction path to said
defective circuit and provide an opening in said photoresist that is

substantially free of metal slag. '

20 2.  The method according to claim 1 wherein said dissolving

step includes a wet etch process.

3.  The method according to claim 1 wherein said dissolving
step includes a dry etch process.
25
4. The method according to claim 1 wherein said laser light has

a wavelength of about 436 nanometers.

e



voltage of a polarity to initiate conduction trace portion of each

vertical deflection in transistor 26. Wien the base-emtter cycle. 25
vol tage of transistor 26 reaches the nom nal 3. A vertical deflection
circuit according turn-on voltage (e.g. +0.7 volt), the tran- to claim
1, wherein said transistor anplifier 75. 19 sistors 26, 28 and 30 all are
driven into conprises at |least two anplifyling transistors conducti on
wher eupon transisto§, 54Themethodisopdingteeladmit wheibiti sﬁd@lﬁ@éﬁllgﬁt Hﬂs
driven to cutoff. The next track cycle then applied to the base of

first of said tawdlengtinofiabout 365 nanometers.

anplifying transistors, and the collector of It should be noted that
while it is com -said first anplifying transistor being con- 80 non
practice in television receiver deS|gn to. nected to the base of said
second anpl$fying 6. prodi methad sfgrutsolating \defectiee qircidts myandmmgrated
transistor, the emtter of sgid second anpli - o] in a vertica
defl ection circEirguitihaving a ﬁwﬁglawaﬁm t& lasilagngoiwsst(&yqrséacmuqtoss

bet ween said  CORMGRERD o BE HEHERYE" Siriit,” alfoibred Wity ¢ rAROREESIS
The” Lnce. pot Eﬁhﬁézﬁ%%ﬂﬁ‘ﬁa%@@s compr iR dif St of O 20 ?2?3”C§ﬂa? gi ng
coordance wi th the prescuCruad PHASIAE siid MG R IRl Cotcling said

second anphgfyi gsndiftto t' ﬁgh@ﬁy@&%ﬁ@%%ﬂdtﬁﬁ%isﬂﬁﬁ{éﬁl' Dering | to laser

transi stor.

vertical deflechgbnwdtl auwhvélength 0¥%36 nanométiyk; \E CLAIM | S: -
tel evision recei ver substanti al as descri bed 1. Atelevision

vertical deflection ci rcudevelvz)piﬂg r sl eaxposed t photaresispamategialr awith a
including a transistor anplifier arranged during trace portions
of the verti cal prsletemnined: selutionytol wash awa;asmd exposedrphotovesist materialy.
A. THORNTON & CO., flow_ .in vertical deflection_ w ndings
Chartered Patent Agent s, dlSSOl\ﬁBﬁ rsatshmsuéaungm&ayeamwere@ ﬂOHQUGWItWIﬂIaa wet

Nor t hunber | and House, aci tor coupled to_ the ier in
303/ 306 Hi &b Hoqatggrpir,ocess to Temove a conduc ti%n path to sgitg) E ctive ¢ cu1t

7. The method according to claim 1, wherein said laser beam

is focused to a maximum width of about 2um.

8.  The method according to claim 6, wherein said laser beam
20  is operable to expose the predetermined portion of the photoresist without

generating an appreciable amount of metal slag at the conductor.
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and arranged to be charged froma primry London, WC. 1.
Printed for Her Majesty's Stationery Ofice by Burgess & Son (Abingdon),

Ltd.-1970. : Publ i shed at The Patent O fice, 25 Sout hanpton
Bui | di ngs, London, WC2A | AY, from whi ch
copi es may be obtai ned.

1, 201, 808 4 across w ndi ngs

20 as was nentioned above. current supply during trace portions of the 50
When oscillator stage 52 conducts, a dis- deflection cycle and to be

di scharged by charging circuit is conpleted for capacitor way of

swi tching neans which is rendered 32 conprising, in series, oscillator
stage 52, operative duri.ng retrace portions of the de- capaci tor 32
and resistor 22. Furthernore, flectionldycle, wherein an auxiliary

transi stor as transistor 26 is driven to cutoff, transistor has its
em tter - col FEEROVEPFVSE PROGESS| HSANGSEASER BAPOSUHRE| UBRNFUSE ORESNEHCL i ON
and, initially, rapid charging path for said capacitor, said t he

emtter-collector current thereof passes auxiliary transistor being
arr anged toéigéLaL

A method for isolating defective circuits on an integrated circuit having a
base layer (32) with an oxide insulating layer (34) covering: a conductor
connection (30) to the defective circuit, all covered with a photo sensitive
polymer (36), includes selectively exposing the polymer (36) covering the
conductor to light, dissolving the exposed polymer (36) with a predetermined
solution to wash away the exposed polymer, dissolving the oxide insulating layer
(34) covering the conductor (30) and with .a second predetermined chemical

reaction, removing the conduction path to the defective circuit.

-Figure 3A-3E



t hrough oscillator stage 52. Capacitor 32 conductive to supply charge to
sai d capaci- 10 discharges relatively rapidly through oscil- tor during an
i nterval between the tinme when | at or stage 52 essentially to zero

vol tage. The said switching neans is rendered i noperative 60 peak

vol tage pul se produced across deflec- and the tinme when said transistor
anplifier tion windings 20 begins to decline and, at a causes trace
current to flow sonmewhat later instant determ ned by the 2. A
vertical deflection circuit according 15  tine constant of integrator
network 66, the to claim1l wherein saiﬂ/ﬁ?ansistor anplifier vol t age
applied to base 52b also declines. conprises at least a first anplifying
tran- 65 Oscillator stage 52 is then driven towards sistor requiring a
predet erm ned i nput volt- cutoff. At that tinme, transistor 54, the

age to initiate conduction therein, and current from which
previously had been wherein said auxiliary transistor provides 20 passing
through oscillator stage 52, supplies sufficiegigcurrent to charge said

capaci tor charging current to capacitor 32. pacitor sufficiently to
provi de said predetermn ned 0 327TsChafged rapr My by this current to
a input voltage at the c 0j” t he ol t/Age/of a polarity to
initiate conduction trace oY of/ ege erifca ;g getldh in
transi stor 26. Wen the b te % 5 /voptageé of transistor 26

t &ccording

cle.
reaches the nom nal 3. vertiZa @% | oX Ci
: o] m ¥, wherein said

| o;%_
turn-on voltage (e.g. +0.7 velt), iMfe (55
transistor anplifier 75 TINSTREORS 26> X8 QN IU I\ &a® driven into
conprises at least two anpN NIDGAXANSPERORNN \’bi on whereupon
transistor 54 is connect \L \ce\ i\nt}t\\i O 1 4 driven to

cutof f. The next track.cyotsl*he~\\:.- LeNT O\ kB hagE Q- the first of said
D\ N

two 30 commences. N\ N\ N aage fyi ng

transi stors, and the coll écto \()\\ SN\ iﬁn.@to\be\ho ed that while it is
com said first anplifying transistor being con- 80 non practice in
tel evision receiver design to nﬂ£€;to t base of said second anplifying
provide an adjustable vertical Ii t*y c#n- transistor, the emtter of
sai d second anpli - trol in a vertical deflection circuit, in the fying
transi stor being connected to a point 35 illustrated enbodinent of the

i nvention on a voltage divider connected between said

hd -

X,
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there is no need for such a control. The primary current supply and a

point of refer- 85 basic MIler integrator enhanced by the ence
potential and the base el ectrode of said auxiliary charging circuit
constructed in auxiliary transistor being connected to the accordance
with the present invention pro- emtter electrode of said second.
anplifying 40 vides an exceptionally |inear deflection. transi stor.

4. A vertical deflection circuit for a 90 VWHAT WE CLAIM | S: -

tel evision, receiver substantially as descri bed 1. Atelevision

vertical deflection circuit wth referengce to the acconpanyi ng draw

I ncluding a transistor anplifier arran ;ﬁéirmy during trace portions
of the wvertical 45 deflection cycle to cause current _to

A. A THORNTON & CO., flof in vertical de on /hdi ngs
Chartered Patent Agents, 0 the anplf f output, a

Nor t humber | and HouS®r \ \ ¢a = i RIet\ to_the anplifier input
303/ 306 Hi gh H0|b05§§\:;:§fk N & pe-tHarged from a primry
AN . } s

London, WC.I. Maj esty's Stationery Ofice by
Burgess & Son ( Abi ngdon), Ltd.-1970. Publ i shed at The
Patent O fice, 25 Sout hanpton 1l di ngs, London, WC2A | AY,
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