APPLI CATI ON OF TI TANI UM NI TRI DE ‘AND TUNGSTEN NI TRIDE THI N FI LM RESI STOR FOR
* THERMAL | NK JET TECHNOLOGY The present invention provides a structure and a -
nmet hod of manufacturing a resistor in a sem conductor device and especially
for a resistor in an ink jet print head. The method begins by providing a
substrate 10 having a field oxide region 20 surrounding an active area. The
field oxide region 20 has an ink well region 52. Also a transistor is
provided in the active area. The transi 8¢6r conprises a source 12, drain 14
and gate electrode 16 18 19. A dielectric layer 24 is formed over the field
oxide region 20 and the transistor 12 14 16 18. The dielectric layer 24 has
contact openi ngs over the source 12 angg,ﬁaln 14. A resistive layer 26 27
is formed over the dielectric |ayer 24 Rd? ontactlng t he source 12 and

drain 14. The resistive |ayer 26 27 |s r ef er abl |se
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the resistive |ayer. rresent mY%{?‘QF pooi eéaﬁgf“ftlé‘?er‘?é‘\é afrgéﬁ?#@f &gl?
opening 29 ovef a portion of the resistive lTayer 28 over .the |nk wel |
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a second opening 31 over the gate electrode 16 18 and form ng the resistive

| ayer andméthiodtbegins by ptovidhig & Bibstrate 10rhaving afiskdaixidearggion 20 sperewnding dnoactivey er
30 is then formed over the first netal layer 28, the resistive |ayer 26 27

In the i nkredefile f@bRle regioPdPhds i iIewEl RRM!T20 Wsc R trhilSistor is provided in the

active area. The transistor comprises a source 12, drain 14 and gate electrode 16 18 19. A
dielectric layer 24 is formed over the field oxide region 20 and the transistor 12 14 16 18. The
dielectric layer 24 has contact op_enings' overthe source 12 and drain 14. A resistive layer 26 27
is formed over the dielectric layer 24 and contacting the source 12 and drain 14. The resistive
layer 26 27 is preferably comprised 'of two layers of. a Titanium layer 26 undéf a titanium nitride
27 or a titanium la};er 26 under a tungsten nitride layer 27. A first metal layer 28 is formed over
the resistive layer. The metal layer 28 is patterned forming an first opening 29 over a portion of
the resistive layer 28 over theink wéll region 52. The resistive layer and first metal layer are
patterned forming a second opening 31 over the gate electrode 16 18 and forming the resistive
layer and first metal layer into an interconriect layer. A passivation layer 30 is then formed over
the first metal layer 28, tﬁe resistive layer 26 27 in the ink well region 52, and the gate electrode

16 18.
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