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1 DESCRI PTI ON | NK

and, nore

b&q PRI NTHEAD W TH | MPROVED DURABI LI TY FI ELD OF THE
| NVENTI ON This invention relates to ink jet printheads,

particularly, to printheads having inproved durability. BACKGROUND OF THE
| NVENTION I nk jet printheads are sandwi ch structures having a top plate,

I ntermedi ate photoresist |layer, and a bottom plate. The phot oresi st
I's imaged to define ink passageways,
nounted on the top plate.

substrat e,

M croresistors are nmounted on the bottom pl ate,

| ayer

which carry ink to outlet nozzles
The bottomplate typically is a thermally stable
such as a silicon wafer, that lbears mcrocircuits.
projecting into the liquid

pat hways i n the photoresist | ayer,Dé'sr&ﬁﬁ,.h@ﬁrrent with the ink nozzles. At

conput er command, the resistors super
bubbl e that forces ink droplets out the nozzles.

has a nobl e netal SINKaIET (RRINTEEADY WgOHJIMPRGHED DURABIMETYed by the

eat nearby ink, creating a steam
The top plate frequently

aqueous ink to mnimze accunmul ation of residual ink during the firing
-cycle since ink accunulation may interfere with the design trajectory of

the ink droplets. Wile nob

ed for this purpose, it

is difficult to achirayg andenehbe kandehetveenxt e el ndkal and the
‘photoresist Taygl dULioooLhes SldIRNS ff phhhbAfa&y Hafside pen

improved durability.

BACKGRQUND_ OF THE INVENTION

Ink jet printheads are sandwich structures
having a top plate, an intermediate photoresist
layer, and a bottom plate. The photoresist layer
is imaged to define ink passageways, which carry
ink to outlet nozzles mounted on the top platé.
The bottom plate typically is a thermally stable
substrate, such as a silicon wafer, that bears
microcircuits. Microresistors are mounted on the
bottom plate, projecting into the ligquid pathways
in the photoresist layer, in alignment with the ink
nozzles. At computer command, the resistors

superheat nearby ink, creating a steam bubble that

‘forces ink droplets out the nozzles.

The top plate frequently has a noble metal
surface (typically gold) that is not wetted by the
agueous ink to minimize accumulation of residual
ink during the firing cycle since ink accumulation
may interfere with the design trajectory of the ink
droplets. While noble metals.may be desired for
this purpose, it is difficult to achieve a durable
bond between the noble metal and the photoresist
layer during the millions of firing cycles the pen
will experience-during its lifetime.
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w || experience-during its lifetine. 2 SUMVARY OF THE I NVENTION It now
has been found that a nore durable bond will be forned between the top

pl ate noble netal surface, and the internedi ate photoresist |ayer, through
use of an adhesion pronoter having the fornula: X(-RY)n wherein Xis'a

t hi oet her, disulfide, polysulfide, or sulfur-containing heterocycle group;
Yis atermnal group that reacts with the photoresist; Ris a flexible
non- pol ar nol ecul ar group; and n is at |east one. DETAI LED DESCRI PTI ON OF
THE |1 NVENTI ON Details of printhead design are well known in the art, and
will vary with the manufacturer. The present invention provides printheads
having a bottomplate; an in ayer having ink
passageways and reacitveowpias degn dovngstbaend cedre dwyiadd et bohds surf ace;

a layer of an agdhesipa PEAREY Herwald @hteo’@oﬁ'ﬁi&t@%ﬁlgz #eRahl e metal
surface. Bottom Plate The bottom pl ate bears g%crore5|s ors or pressure

generating el enSHFE3CEuctPast M dttgERERARFRgPRPt PF &S P el fts, that are

connected to théhsougbeusd of an adhesion promoter having the formula:
X(-R-Y)p

wherein
X is a thioether,-disulfide, polysulfide, or
-sulfur-containing heterocycle group;
Y is a terminal group that reacts with the
photoresist;
R is a flexible non-polar molecular group; and

n is at least one.

DETAILED DESCRIPTION OF THE INVENTION
Details of printhead design are well known in the
art, and will vary with the manufacturer. The present
invention provides printheads having a bottom piate; an
intermediate photoresist layer having ink.passageways
and reactive molecular groups chemically bound to its
surface; a layer of an adhesion promoter; and a top

plate having a noble metal surface.

Bottom Plate

The bottom plate bears microresistors or pressure .
generating elements, such as heat generating or piezc
elements, that are connected to the source of
electronic signals that drive the printhead. Suitable
materials for the bottom plate include silicon wafers,
glass, ceramics, plastic, or metals. Circuits mounted
on the bottom plate may be protected from ink corrosion
by sputter-coated "passivation" layers, such as Si3Ng
and SiC, as described in U.S. Patent Nos. 4,970,532 and



el ectronic signals that drive the printhead. Suitable materials for the
bottom plate include silicon wafers, glass, ceramcs, plastic, or netals.
Circuits nounted on the bottom plate may be protected fromink corrosion by
sputter-coated "passivation” |ayers, such as Si3N4 and Si C, as described in
U S. Patent Nos. 4,970,532 and 2 3 4,809,428. O her representative
materials suitable for use as the passivation |layer are [err] glass, BN,
etc. Photoresist Layer The photoresi st Ia?er may be applied to the bottom
plate as a liquid, using the squeegee nethod or other nethods known in the
art, or |am nateadsbe, the. babdilsp Mepresaatat vy hatenialle sphiekblesEst | ayer
contains a nopno , QI r hotoknitia , d s yeagti xe nol ecul ar
groups on its sgg%agg ?ﬁgipﬁfggbéaééhha#%k %ﬁé % %io@c%Yo%%?é?’to provi de
a durabl e bond @ieRSt BNt oBEPl ate, as di scussed hereinafter. The reactive
groups may be epoxide, tertiary am no, aryldiazonium or any other group

that will survive the photocuring _and devel ppyrent_step whereby the
phot oresi st |ayer is processed toE@ﬁ%?&?ﬁlﬁgkﬂ%%%gagemays, and which will
react with the adhesThe phetmxesistEgayeedengy obpsappldgs dfethedbbetamse t hey
do not introducgypwagkes POLAd, ! YisinhOth8CsGhad L Hethod Ber 8BHeFBKI NG the
' methods known in the art, or laminated to the bottom
plate as a dry film. The photoresist layer contains a
monomer, binder, and photoinitiator, and has reactive
molecular groups on its surface that will react with
the adhesion promoter to provide a durable bond with
the top plate, as discussed hereinafter. The reactive
groups may be epoxide, tertiary amino, aryldiazonium,
or any other grbup that will survive the photocuring
and development step whereby the photoresist layer is
processed to contain ink passageways, and which will
react with the adhesion promoter. Epoxide groups are
preferred because they do not introduce unwanted
polarity into the photoresist, thereby making the
photoresist vulnerable to attack by the ink. Some
particularly well-suited photoresist layers are
disclosed in U.S. Patént Nos. 4,937,172 and 5,073,062,
incorporated herein by reference.
Thickness of the resin'layer will vary with
printhead design, but typically is in the range of 20
to 200 microns. The resin layer normally is-imaged, to
create the ink passageways, by exposure to actinic
radiation through a target registered with the
underlying microresistors. Collimated light is
required to obtain channel walls perpendicular to the
bottom plate. After exposure, a developing solvent is
employed to remove exposed or unexposed regions of the
photoresist, depending on the case, based on the '

difference in solubilities of those regions.
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phot oresi st vulnerable to attack by the ink. Sone particularly well-suited
phot oresi st |ayers are disclosed in U S. Patent Nos. 4,937,172 and .
5,073,062, incorporated herein by reference. Thickness of the resin |ayer
'wWill vary with printhead design, but typically is in the range of 20 to 200
m crons. The resin layer normally is imged, to create the ink passageways,
by exposure to actinic radiation through a target registered with the
underlying mcroresistors. Collimated light is required to obtain channel
wal | s perpendicular to the bottomplate. After exposure, a devel oping
solvent is enployed to renove exposed or unexposed regi ons of the

phot oresi st, depending on the case, based on the difference in solubilities

of those regions. Adhesi on Proﬁﬁﬁéélﬂﬁﬁifﬁﬁﬁi' n promoter iis preferably
applied to the top plate,. but na be applied tao devel ed photoresi st
| ayer, before these %Rﬁnﬁﬂ??ﬁﬂ?n E°BPH rﬁslﬁﬁﬁfe Xb?pPﬁP?%e cation

pr'pce_ss. The adbesimlsts.ofutemaabet &pplbedntiathy dev¥)lapedierein X is a
thioether, di 5%ﬂé%eﬁ@d%ﬁ%kdebe%réUtlﬁége CUHRInahiE BEL S5 A%HE 9 oup;

Yis a ternlnal group that reacfs wf phot oresi st;
into contact in the fabrlcatlon process. The adhesion

promoter has the formula:
X(‘R-Y) n

wherein
X is a thiocether, disulfide, polysulfide, or
sulfur-containing heterocycle group;
Y is a terminal group that reacts with the
photoresist; )
R is a flexible non—polaf-molecular group; and

n is at least one.

Preferably, terminal group.x contains more than
one sulfur atom.

Flexible segment R is a linear aliphatic chain, or
another flexible group known in the art, that is
relatively unreactive with chemical groups on the
photoresist layer surface} Group Y pretferably forms a
covalent bond with reactive molecule.groups on the
photoresist layer surface, and conveniently is an -OH,
-NH, -SH, -COOH, carboxylic anhydride, reactive diene,
reactive dienophile, or a reactive unsaturated moiety
such as a styryl, acrylate, or methacrylate group.
Selection of the particular Y group will depend on the
reactive molecular group(s) present on the photoresist
layer surface. For example, when the photoresist layer
has epoxide groups on the surface, Y conveniently is an
-OH, -NH, -SH, -COOH or carboxylic anhydride group,
with -COOH and -NH groups being preferred.
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R is-a flexible non-polar nolecular group; and n is at |east one.
Preferably, termnal group X contains nore than one sulfur atom Flexible
segnment Ris a linear aliphatic chain, or another flexible group known in
the art, that is relatively unreactive with chem cal groups on the '
phot oresi st | ayer surface. Goup Y preferably forns a coval ent bond with
reacti ve nol ecul e groups on the photoresist |ayer surface, and conveniently
is an -OH, -NH, -SH, -COCH, carboxylic anhydride, reactive diene, reactive
di enophile, or a reactive unsaturated noiety such as a styryl, acrylate, or
met hacryl ate group. Semectsudnable tddhgmidn guoabt¥rgr onpluddd depend on the
reactive nol ecul ar group(s) present on the photoresist |ayer surface. For
~exanpl e, when the photoresist Iayer has epoxi de groups on the surface, Y
conveniently is an -COH, - COCH or carboxylic anhydride group, with
-COOH and - NH groups b g rr@@ 4 5 Sone suitabl e adhesion
pronoters includ r??p 9% ienyl)butyric acid [err] 6, 8-dithiooctanoic
acid [err] vvheregjs at least 1,

4-(2-thienyl)butyric acid
0

|
C—r—-CH2CH2CH2CHZC——-OH
& Lo

o

6,8-dithiooctanocic acid

(-S(CH,)n,COOH) , where n is at least 1,
SS(CH,) ,COOH where n is at least 1,

"CH(CH,) ,COOH where n is at least 1,

@,

HOOC (CH,) S S (CH, ) nCOOH

where m is at least 1,
where n is at least 1,
and

S (CH,) pCOOH where p is at least 1,

n
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[err] where nis at least 1, [err] where nis at least 1, [err] [err]
where mis at least 1, where nis at least 1, and [err] _ where p is at
Jeast 1, 6 [err] [err] where mis at least 2, and where n is at |east 2,
4-(2-Thienyl)butyric acid and 6, 8-dithi ooctanoic acid are preferred, and
are both available fromA drich Chem cal conpany, M| waukee, Wsconsin. The
anmount of adhesion pronoter is highly dependent. on the adhesi on pronoter

sel ected, and the reactive group present ®n the surface of the resin |ayer.
The adhesion pronoter typically is applied at a rate of 3 to 100 ny/cn?,
preferably 3-50 ng/cnR. H gher anmounts may be needed when the pronoter is
added to the resin layer ijistead of the top plate. TOP PLATE The top plate
is then bonded to the devegl oped barrier material. The adhesi on prondter nmay

be . H,N(CH,) pS” S 'S (CH,) ,NH,

where m is at least 2, and
where n is at least 2,

4—(2-Thiehyl)butyric acid and 6,8-dithiooctanocic
acid are preferred, and are both available from
Aldrich Chemical company, Milwaukee, Wisconsin.

The amount of adhesion promoter is highly
dependent on the adhesion promoter selected, and
the reactive group present on the surface of the
resin layer. The adhesion promoter typically is
applied at a rate of 3 to 100 mg/cm2, preferably
3-50 mg/cm?. Higher amounts may be needed when the
promoter is added to the resin layer instead of the
top plate.

IOP PLATE

The top plate is then bonded to the developed
barrier maferial{ The adhesion promoter may be
applied to thé top plate in a very thin uniform
layer prior to bonding it to the resin layer or the
top plate may be bonded to the adhesion promotex
layer present on the resin layer. The top plate
has a base plate and a surface layer of a noble
metal. Some examples of noble metals include gold,
platinum, palladium and iridium. Some examples of
base plates include glass, ceramics, metal,
plastics, therﬁoplastic resins such as acrylic
resins, ABS resins, polyethylene and the like.
Preferably the top plate is gold-surfaced.
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appl-ied to the top plate in a very thin uniformlayer prior to bonding it
to the resin layer or the top plate may be bonded to the adhesi on pronoter-
| ayer- present on the resin layer. The top plate has a base plate and a
surface |ayer of a noble netal. Some exanples of noble netals include gold,
- platinum palladiumand iridium Sone exanples of base plates include

gl ass, ceramics, nmetal, plastics, thernoplastic resins such as acrylic
resins, ABS resins, polyethylene and the 7ike. Preferably the top plate is
gol d-surfaced. 6 7 PROCESS Details on how these general steps are
acconplished wll vary with the specific grinthead desi gn and manuf acturer.
I n one enbodi nent, a noble netal -sur op plate may be washed with a

di lute solution of th&aadbeahonoprgmﬁgérgkﬁaiapoumdpgoaf@rn1a very thin

layer, dried, aliqned aperopiiately, wifh Al wes;en the face of a bottom

pl ate which bears p Ated m ¢rocl Teui tsoan g eve oped resin
| ayer, and therfdsiade@ng tnﬁntlﬁéct’é@%{ sIIrmi@een@P gmertt &and pressure. |f

nore than a veryogild Ehetﬁ@l-EQi‘HhQQ@t'd:cﬁg pfatﬁOMaHeée VeoRsd twitdf aadhesion
promoter are foélrﬁldte soiut X oPtt?hf 4 éMsfoQ'; tpromo %ﬁgr;ecc:iorr?l Osed contact

to form a very thin layer, dried, aligned

appropriately with features on the face of a bottom

plate which bears printed microcircuits and an

imaged and developed resin layer, and then bonded

with the resist surface using heat and pressure.

If more than a very thin, uniform coating is

applied, deposits of adhesion promoter are formed

which may interfere with the desirea close contact

of the resin layer.to the noble metal surface,

which is required if one end of an adhesion

promoter molecule is to bond to the resist and the

other end of the same molecule is to bond to the

. noble metal. .

EXAMPLES
The'following examples, wherein parts and
percentages are by weight, illustrate but do not
limit the invention.

EXAMPLE 1
Three approximately 2 cm x 5 cm strips of a 30

micron thick coating of a photoresist or resin
layer similar to that described in Example 7 of
US 4,937,172 on 0.92 mil (23.4 microns)
polyethylene terphthalate film were given a UV
photocure (75 mJ/cm?) and then laminated to the
gbld—plated surface of three 5 cm x 5 cm plates
using a Riston® hot roll laminator set at 100°C,
40 psig, and 1 meter/minute. The gold-plated

P
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of the resin |ayer to the noble netal surface, which is required if one end
of an adhesi on pronoter -nolecule is to bond to the resist and the other end
of the same nolecule is to bond to the noble netal. EXAMPLES The foll ow ng
exanpl es, wherein parts and percentages are by weight, illustrate but do
not limt the invention. EXAMPLE 1 Three approximately 2 cmx 5 cmstrips
of a 30 micron thick coating of a photoresist or resin layer simlar to

t hat described in Exanple 7 of US 4,937,172 on 0.92 mil (23.4 mi'crons)

pol yet hyl ene terphthalate filmwere givén a UV photocure (75 [err]) and
then lamnated to the gol d-plated surface of three 5 cmx 5 cm plates using

a Riston[err] hot. roll _| am nat or_ set  at rr 40 I and meter/ mnute.
‘The gol d- pl at &fF73€ ESr?Q%ef%ﬁsErP aFFrE%Sppgf%l?ﬁ§ﬁ¥§%ﬁﬁ%ﬁﬁﬁ recei ved no ~
adhesi on pr omace adheeaoneptongtimr dasatimenyol wheptas ethes igdlate of the second

pl ate had beepiprew gUsk¥cOrdLine isTPhacH1hPe anda Weddtht percent sol ution
of 4-(2-th|en¥%2but r&c acid (Al drich em cal Coppany, M I waukee, W) in
ethyl acet at e PARY 8PP Y, PELEELY OB EERpEPaR ul eVeIFRE RAETFESHTat ed '

solution of 4-(2-thienyl)butyric acid (Aldrich
Chemical Company, Milwaukee, WI) in ethyl acetate
and air-dried at room temperéture. The gold-plated
surface of the third plate had been treated with a
1 weight percent solution of thioctic acid (Aldrich
Chemical Company, Milwaukee, WI) in ethyl acetate
and air-dried at room temperature. The resulting

- laminates were baked at 150°C for 1 hour and
cooled. The polyethylene terphthalate films were

. then peeled away and discarded. The resists were
scored with a sharp knife in a cross-hatch pattern
of approximately 5 mm % 5 mm squares. Pieces of
Scotch™ 810 tape were pressed firmly, with rubbing
for 10 seconds, onto thé cross-hatched surfaces of
each of the three resists and then ripped away as
quickly as possible from the resist surfaces.

Again pieces of tape were pressed firmly, with
rubbing for 10 seconds, onto the cross-hatched
surfaces of the three resists and then ripped away
as quickly as possible from the resist surfaces.
If any resist was pulled away with the tape, the
resist and/or the adhesion promoter were a failure.
Failure tended to start with small chips of resist
being removed by the tape from the edges of the
cross-hatched cuts, i.e., a few percent of the
resist-covered gold surface being re-exposed to
view. Worse failure showed as larger areas of the
resist-covered gold éurface being re-exposed to
view. | ' )

The sample having the untreated gold surface

had only about 10-30 percent of the resist



surface of the third plate had been treated with a 1 wei ght percent
solution of thioctic acid (Al drich Chem cal.. Conpany, M |waukee, W) in
éthyl acetate and air-dried at roomtenperature. The resulting | am nates
were baked at [err] for 1 hour and cool ed. The pol yet hyl ene terphthal ate
films were then peeled away and di scarded. The resists were scored with a
sharp knife in a cross-hatch pattern of approximately 5 nmx 5 nm squares.
Pi eces of [err] 810 tape were pressed firMy, with rubbing for 10 seconds,
onto the cross-hatched surfaces of each of the three resists and then

Tipped away as qléhglgg%(n@sogogﬁé r%PrftatQ%O?%§8§ttﬁé'r%%§éescenga' n pi eces

of tape were pressed g seconds,
cross- hat ched slfif&cés (8rt h%“YHr%W’éé’ ﬁcsldarﬁﬁ BREFD FpEFEway as quickly
as possibl e fromompanyesmsiwsukdacas) lafs ahg naRéSionasrgmwddead away with

the tape, the resi ghlpggg%ﬁén%h;a&ad%ee% on}@@%qg;erwmet chad lure. Failure

tended to start resis elrng renove the tape from
t he edges of thecéfioéélﬁa%éhe@fﬂw(éal iCompany) f ag bmc%ﬁhe%ﬁort he
resist-covered gebgosudif aceob@d@g d}ﬂ}-@m@sa@chgr@_{@ew T e fldlsl ure showed

as | arger areas ?)f tp_ﬁ £e5| :{he 3 rsurI:ace bei neqm exposed to
vi ew. The .sanpl EXfavi 6 t H8" & 5’I §TS0PFEER 3 a& dbout 10- 30
percent of the e&festige and that the choice of adhesion promoter

is dependant on the composition of the resin layer.

EXAMPLE 2 _

Example 1 was repeated with the following
exceptions: a photoresist similar to.that
described in Example 10 of US 4,937,172 was used.
The untreated sample showed better, but still
insufficient gold adhesion with about 5 percent of
the resist-covered gold surface being re-exposed to
view in the tépe test. Both 4-(2-thienyl)butyric
acid and thioctic acid treated samples displayed no
edge chipping in the tape test. '

EXAMPLE 3
Example 2 was repeated with the following
exceptions: -a 0.10% solution of thioctic acid in
ethyl acetate was used instead of a 1% solution.
The untreated control sample showed about 1-2
percent of the resist-covered gold surface
reexposed to view after the tape test. The samples
. with the thioctic acid treatment showed no edge
chipping after the tape test.
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9 remaining on the gold surface after the tape test. With _
4-(2-thienyl)butyric acid (Al drich Chem cal Conpany, M| waukee, W) as the
adhesi on pronoter, no inprovenent was seen. However, with thioctic acid

(Al drich Chem cal Conpany) as the adhesion pronoter , no edge chi pping
occurred. The results show that not all adhesion pronoters are equally
effective and that the choice of adhesion pronoter is dependant on the
conposition of the resin |ayer. EXAMPLE 2 gxanple 1 was repeated with the
foll ow ng exceptions: a photoresist simlar to that described ianYaanP 10

of US 4,937,172 was used. The untreatedc§§¥ | € showed better, but 'stil

insufficient gold adhesion with about 5 ent of the resi -
surface being reggxpPosed-tomMEEWs.N the tape test. Both 1“"‘“"""'“"”'""1'"'

4-(2-thienyl)butyric acid and thioctic acid treated sanples |splaye

edge chipping in the tape test. EXAMPLE 3 Exanple 2 was repeated with the
foll ow ng exceptions:1a (EnlGS dakutevnpointheaal idompadsdngnaetdyy | plettst at e

vas used insteadyply, 3 W6 ekl olbes e@tr 16 0Bk QL o SBHBL Srabianed

about 1-2 percent the resist-covere surface reexposed, to view
after the tape t¥&Yer THRRE AHOESONi P?ﬂa%‘he t7c1'|“ﬁ détplr@"&@PBttY’E%Fﬂ%‘i‘lta%homed no
edge adhesion promoter- having the formula
X{-R-Y)p
wherein

X is a thioether, disulfide, polysulfide, or
sulfur-containing heterocycle group;
Y is a terminal group that reacts with the
photoresist; _
R is a flexible non-polar molecular group; and
n is at least one; o
is employed to improﬁe bonding between said noble metal
surface and said photoresist layer.

2. The printhead of claim 1 wherein the
photoresist layer surface has epoxide reactive
molecular groups.

3. Tbé printhead of claim 2 wherein Y is selected
from the gréup consisting of -OH, -NH, -SH, -COOH and
carboxylic anhydride.

4. The printhead of claim 1 wherein said adhesion
promoter is applied at the rate of approximately 3 to

100 mg/cm2.

5. The printhead of claim 1 wherein n is greater

‘than one.

10
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chipping after the tape test. 10 What is clainmed is: CLAI V5

[err] 1. In an ink jet printhead conprising a top plate wwth a noble netal
surface, an internedi ate photoresist |layer, and a bottom plate, the

i nprovenent wherei n an adhesi on pronoter-having the fornul —R=

wherein X is a thioether, disulfide, polysulfide, or sulfur- i ni

het erocycle group; Y is atermnal group that reacts with tumﬂbmlmﬂﬁllmnm
R is a flexible non-polar nolecular groupiiand n is at |east« , Llom s
enpl oyed to i nprove bondi ng between said noble netal surface and said '
photoresist layer. 2. Th rinthead of claim21 whereip the photaqresist

| ayer surface has ep&xi dghgeaﬁ?@éearfgl%fmﬂ ZrMgrtofReTe Rt Kpke 5 84d of

cl ai m 2 wher ei n aliiphagélkecheidlnf rom t he group consisting of -OH, -NH, -SH
-COOH and carboxylic anhydride. 4. The printhead of claim1l wherein said
adhesion pronoter is applied at the rate of .apgroxi ma,telé/ 3 to 100 ng/cnR.
5. The printhead of Cl-ai AP RAtREreRth 9fs cJrdE; ér wherein Y forms a

- covalent bond with reactive molecular groups on the

photoresist layer surface.

8. The printhead of claim 7 wherein Y is selected
from the group consisting of -OH, -NH, -SH, -COOH,
carboxylic anhydride, reactive diene or dienephile, and

a reactive unsaturated moiety.

9. The printhead of claim 1 wherein the adhesion

promoter is 4-(2-thienyl)butyric acid.

10. The printhead of claim 1 wherein the adhesion
promoter is &,8-dithiooctanoic acid.

11
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t han one. 10 6. The printhead of claim1l wherein Ris a linear aliphatic
chain. 7. The printhead_of claim1 wherein Y forns a coval ent bond with
reactive nol ecul ar groups on the photoresist |ayer surface. 8. The
printhead of claim7 wherein Y is selected fromthe group consisting of

-OH, -NH, -SH, -COOH, carboxylic anhydride, reactive di ene or .dienephile,
-and a reactive unsaturated noiety. 9. The printhead of claim1 wherein the
adhesion pronoter is 4-(2-thienyl)butyric acid. 10. The printhead of claim
1 wherein the adhesion pronoter is 6,8-dighi ooctanoic acid.

ABSTRACT

INK JET PRINTHEAD WITH IMPROVED DURABILITY

ABSTRACT OF THE DISCLOSURE

Durability of ink jet printheads is improved by
employihg certain sulfur-containing adhesion promoters
between the photoresist intermediate layer and the top
plate having a noble metal surface.

12



