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(57) ABSTRACT 

A method of passivating an integrated circuit comprising 
providing an integrated ci rcuit having a top side including a 
bond pad, depositing a fiJst dielectric over said top side of 
said integrated circuit, exposing a first area portion of a top 
s ide of said bond pad, depositing a second dielectric of one 
of a material that is substantially impermeable to moisture 
over said top side of said integrated circuit, aod exposing a 
second area portion of said top side of said bond pad, said 
second area portion within said first area portion is dis­
closed. 

13 Claims, 7 Drawing Sheets 
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PASSIVATION FOR TIGHT METAL 
GEOMETRY 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention relates generally to the field of integrated 

circuit devices and more particularly to the passivation of 
such devices. 

2. Description of Related Art 

2 
2 and 3 atop substrate 10. Overlying metal lines 1, 2, and 3 
is a conformally-deposited passivation layer 15 of silicon 
nitride or silicon oxynitride. In FIG. 1, the distance between 
metal line 1 and metal line 2 is less than 1.0 µm while the 

5 distance between metal lines 2 and 3 is greater than 1.0 µm. 
FIG. 1 shows that the step coverage between metal lines 1 
and 2 as a result of the non-conformal deposition of silicon 
nitride or silicon oxynitride, is less than desired, for example 
less than 0.2 µm. This follows because during the CVD 

10 deposition, the silicon nitride or silicon oxynitride is 
"pinched-off" between metal lines 1 and 2 and therefore 
cannot achieve the desired step coverage. This pinching-off 
causes a tunnel 20 to be formed between metal lines 1 and 

In general, an integrated circuit chip is made up of 
millions of individual devices coupled together in an inte­
grated way through conductive metal lines. The intercon­
nection of individual devices requires multiple layers of 
metal lines, such as for example five metal lines. The 

15 
individual metal lines are insulated from one another by 
dielectric material, such as for example silicon dioxide 
(SiO2). Located on the periphery o~ th~ intew~ted circ~it 
chip are bond pads. To activate the c1rcmtry withm the chip, 

2. 
The deposition between metal lines 1 and 2 is to be 

compared with the deposition between metal lines 2 and 3. 
Between metal lines 2 and 3, the CVD deposition of silicon 
nitride or silicon oxynitride 15 does not get pinched-off due 
to the spacing geometry between metal lines 2 and 3 which 
is greater the 1.0 µm. Thus, a portion of metal line_ 2 ~nd 
metal line 3 receive adequate step coverage of passivat10n 

it is necessary to supply a voltage to the bond pads. These 
20 

voltage signals are supplied to the bond pads through a 
package to which the integrated circuit device is affixed. 
After the chip is affixed to a package, individual bond wires 

layer 15. 
FIG. 2 shows a schematic, perspective top view of inte­

grated circuit structure 10 and metal lines 1 and 2. In FIG. 
2, metal lines 1 and 2 are patterned to turn approximately 
90° atop integrated circuit structure 10. This turn would be 

are used to electrically couple each bond pad to a corre­
sponding pad on a package substrate. Each corresponding 

25 
pad on a package substrate is then individually coupled to an 
external pin. The packaged integrated circuit device may 
then be placed within a socket in order to electrically couple 

associated with, for example, coupling to bond pads 25 and 
30, respectively. In FIG. 2, metal lines 1 and 2 are patterned 
to be less than 1.0 µm apart. FIG. 2 shows pinching-off of 

the external pins to drivers that supply the necessary voltage 
signal to activate the integrated circuit chip. 

30 the CVD deposition of silicon nitride or silicon oxynitride 
15 between metal lines 1 and 2. This pinching-off creates a 
tunnel 20 between the metal lines 1 and 2. If this tunnel is 
open as, for example, when the metal lines are coupled to 

In general, overlying the periphery of the chip is a 
passivation layer through which bond pad openings are 
formed. The main purpose of the passivation layer is to 
provide electrical stability to a chip by isolating the chip 
surface from electrical and chemical conditions in the envi- 35 
ronment. The passivation layer must also protect the device 
from mechanical damage during all assembly and packaging 
operations. 

bond pads 25 and 30, respectively, environmental 
impurities, such as for example moisture, can get in tunnel 
20 and attack metal lines 1 and 2 at areas having insufficient 
step coverage. 

One prior art method to improve the step coverage over 
the top metal lines involves the deposition of an oxide prior Today, the most common method used to produce a 

passivation layer on the periphery of a chip is by chemical 
vapor deposition of silicon nitride (Si3N4 ) and/or silicon 
oxynitride (SiO,Ny) with silicon nitride pro~i?ing bett~r 
isolation from the exterior environment than silicon oxym­
tride. Silicon nitride and silicon oxynitride are preferred 
choices because these materials protect the integrated circuit 
device better from environmental to effects, particularly 
moisture than other dielectric materials, such as Si02 . 

Chemic;l vapor deposited silicon nitride, for example, 
exhibits little or no permeability to moisture as noted, for 
example, in "Silicon Processing for the VLSI Era," Volui_ne 
1-Process Technology, Wolf, S. and Tauber, R. N., Lattice 
Press, 1986, pages 191-94. 

In order to provide a necessary level of isolation and 
protection, particularly from moisture, a certain thickness of 
silicon nitride and/or silicon oxynitride passivation layer 
must be deposited. The thickness of the layer depends on the 
needed sidewall and bottom coverage of the ultimate layer 
of metal lines. One conventional standard is a passivation 
layer of at least 0.2 microns (um). Current chemical vapor 
deposition (CVD) methods allow the achievement of this 
degree of step coverage for a minimum space between final 
metal lines of approximately 1 µm or more. As geometries 
decrease, the space between metal lines also decreases 
which causes inadequate step coverage by the passivation 
layer over the final metal lines. 

FIG. 1 shows a schematic, planar side view of a portion 
of an integrated circuit structure having three metal lines, 1, 

40 to as the deposition of the silicon nitride or silicon oxyni­
tride. FIG. 3 is an example of such a prior art method. FIG. 
3 shows a schematic, planar side view of an integrated 
circuit structure 35 having metal lines 36 and 37 on the top 
surface or periphery of integrated circuit structure 35 

45 together with bond pad 38. In FIG. 3, metal lines 36 and 37 
and bond pad 38 are insulated by an oxide 40, such as for 
example CVD-deposited SiO2 . Overlying SiO2 layer 40 is 
silicon nitride or silicon oxynitride layer 45. In FIG. 3, an 
opening 50 has been etched to bond pad 38 to allow 

50 connection to bond pad 38 by an integrated circuit package 
(not shown). 

As illustrated in FIG. 3, a CVD-deposited SiO2 provides 
excellent step coverage over metal lines 36 and 37. 
Unfortunately, oxide does not provide the necessary mois-

55 ture barrier properties demonstrated by silicon nitride or 
silicon oxynitride. Accordingly, as shown in FIG. 3, once 
opening 50 is made to bond pad 38, moisture can attack 
oxide 40 and travel to metal lines 36 and 37 and have 
deleterious effects on metal lines 36 and 37. Thus, although 

60 metal lines 36 and 37 possess adequate step coverage 
properties, the step coverage is of a material that will not 
protect the metal lines from attack by environmental effects 
such as moisture. 

65 SUMMARY OF THE INVENTION 

A method of passivating an integrated circuit is disclosed. 
The method includes providing an integrated circuit having 
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a top side including a bond pad, depositing a first dielectric 
over the top side of the integrated circuit, exposing a first 
area portion of a top side of the bond pad, depositing a 
second dielectric of a material that is substantially imper­
meable to moisture over the top side of the integrated circuit, 5 

and exposing a second area portion of the top side of the 
bond pad, the second area portion within the first area 
portion. 

of planarizing the integrated circuit structure to expose a 
portion of the second dielectric layer. 

FIG. 16 shows a planar side view of the integrated circuit 
structure of FIG. 13 illustrating the further processing step 
of planarizing the structure to expose the first dielectric layer 
over the bond pad. 

FIG. 17 shows the integrated circuit structure of FIG. 13 
illustrating the further processing step of depositing a fourth 
layer of dielectric of silicon nitride or silicon oxynitride over 
the structure. 

Other features and advantages of the invention are 
described herein with reference to the figures and the 10 

detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 18 shows the integrated circuit structure of FIG. 13 
illustrating the further processing step of forming an opening 
to the bond pad. 

FIG. 1 is a planar side view of the top surface of a prior 
15 

art integrated circuit structure. 
FIG. 19 shows a schematic, planar side view of a portion 

of the top portion of an integrated circuit structure having 
adjacent active metal lines, a second support structure, and 
a bond pad with a first dielectric of silicon nitride or silicon 
oxynitride overlying the metal lines and bond pad, and a 

FIG. 2 is a perspective top view of the integrated circuit 
structure of FIG. 1. 

FIG. 3 is a planar side view of a portion of the top portion 
of a prior art integrated circuit structure passivated with both 
silicon oxide and silicon nitride or silicon oxynitride. 

FIG. 4 is a schematic, planar side view of a portion of the 
top portion of an integrated circuit structure passivated with 
a layer of silicon nitride or silicon oxynitride in accordance 
with a first embodiment of the invention. 

FIG. 5 is a planar side view of the integrated circuit 
structure of FIG. 4 illustrating the further processing step of 
forming an opening to a bond pad. 

20 
second dielectric overlying the first dielectric layer in accor­
dance with a fourth embodiment of the invention. 

FIG. 20 shows a planar side view of the integrated circuit 
structure of FIG. 19 illustrating the further processing step 
of planarizing the structure to expose the first dielectric layer 

25 over the bond pad. 
FIG. 21 shows the integrated circuit structure of FIG. 19 

illustrating the further processing step of depositing a third 
layer of dielectric of silicon nitride or silicon oxynitride over 
the structure. 

FIG. 6 is a planar side view of the integrated circuit 
30 

structure of FIG. 4 illustrating the further processing step of 
depositing a layer of silicon nitride or silicon oxynitride. 

FIG. 22 shows the integrated circuit structure of FIG. 19 
illustrating the further processing step of forming an opening 
to the bond pad. 

FIG. 7 is a planar side view of the integrated circuit 
structure of FIG. 4 illustrating the further processing step of 
forming an opening to a bond pad. 

FIG. 8 is a schematic, planar side view of the top portion 
of an integrated circuit structure showing a thin passivation 
layer of silicon nitride or silicon oxynitride deposited over 
adjacent metal lines and a bond pad in accordance with a 
second embodiment of the invention. 

FIG. 9 is a planar side view of the integrated circuit 
structure of FIG. 8 illustrating the further processing step of 
depositing a second dielectric layer over the structure. 

35 

DETAILED DESCRIPTION OF THE 
INVENTION 

The invention relates to a method of passivating an 
integrated circuit structure. The passivation techniques 
described herein are particularly useful for passivating the 
top or peripheral metal layers of an integrated circuit struc-

40 ture. An advantage of the methods described herein is that 
the metal layers of the integrated circuit structure may be 
insulated with sufficient step coverage and protected from 
environmental damage, particularly moisture. 

FIG. 10 is a planar side view of the integrated circuit 
structure of FIG. 8 illustrating the further processing step of 45 

planarizing the second dielectric layer. 

In the following detailed description, numerous specific 
details, including processing steps and materials, are 
described. It is to be appreciated that these specific details 
need not be specifically adhered to to practice the invention. 
In other instances, well known details, such as conventional 
processing steps, are not described in detail so as not to 

FIG. 11 shows a planar side view of the integrated circuit 
structure of FIG. 8 illustrating the further processing step of 
depositing a second layer of silicon nitride or silicon oxyni­
tride over the structure. 

FIG. 12 shows a planar side view of the integrated circuit 
structure of FIG. 8 illustrating the further processing step of 
forming an opening to the bond pad. 

FIG. 13 shows a schematic, planar side view of a portion 
of the top portion of an integrated circuit structure having 
adjacent metal lines and a bond pad with a first dielectric of 
silicon nitride or silicon oxynitride overlying the metal lines 
and bond pad and a second dielectric overlying the first 
dielectric in accordance with a third embodiment of the 
invention. 

FIG. 14 shows a planar side view of the integrated circuit 
structure of FIG. 13 illustrating the further processing step 
of depositing a third dielectric layer of silicon nitride-or 
silicon oxynitride over the structure. 

FIG. 15 shows a planar side view of the integrated circuit 
structure of FIG. 13 illustrating the further processing step 

50 obscure the nature of the invention. 
FIGS. 4-7 schematically illustrate one embodiment of 

passivating the periphery of an integrated circuit structure in 
accordance with the invention. FIG. 4 illustrates a planar 
side view of a top portion of an integrated circuit structure. 

55 FIG. 4 shows an integrated circuit structure 50 having a top 
surface including metal lines 55 and 60 as well as bond pad 
65. The metal lines and bond pad overly a terminal layer of 
dielectric material such as an oxide. In FIG. 4, metal lines 55 
and 60 may be separated by a distance of less than 1.0 µm, 

60 such as for example 0.5 µm or less. Overlying metal lines 55 
and 60 and bond pad 65 is a conformally-deposited first 
layer of dielectric material 70. First dielectric material 70 is, 
for example, an oxide such as, for example, a CVD­
deposited tetraethylorthosilicate (TEOS). In FIG. 4, first 

65 dielectric layer 70 is applied to a thickness of, for example, 
0.2 µm to provide an adequate step coverage over metal lines 
55 and 60 and bond pad 65. 
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FIG. 5 illustrates the subsequent processing step of form­
ing an opening through first dielectric layer 70 to bond pad 
65. The etch may be carried out with a conventional etchant, 
such as for example CHFiO2 . 

6 
Second dielectric layer 125 is, for example, an oxide such 

as CVD-deposited oxide that can provide adequate step 
coverage over tightly spaced metal lines 110 and 115. In one 
embodiment, CVD-deposited oxide is deposited to a thick-

s ness of greater than 1 µM. FIG. 6 illustrates the subsequent processing step of depos­
iting a second dielectric layer 80 over integrated circuit 
structure 50. As noted above, first dielectric layer 70 is an 
oxide. In general oxides do not provide adequate protection 
against environmental elements, particularly moisture. 
Accordingly, second dielectric layer 80 is a material that is 10 

resistant to these environmental effects. Second dielectric 
layer 80 material is substantially impermeable to moisture. 
Suitable material for second dielectric layer 80 include, but 
is not limited to, silicon nitride or silicon oxynitride. Second 
dielectric layer 80 is conformally deposited over the surface 15 

of integrated structure 50 including bond pad 65. In one 
embodiment, second dielectric layer is deposited to a thick­
ness of greater than 0.2 µm. 

Once second dielectric layer 125 is formed, the top 
surface of integrated circuit structure is planarized, such as 
for example by a chemical-mechanical polish (CMP) as 
shown in FIG. 10. Suitable CMP materials or slurries are 
known for planarizing oxide, silicon nitride, and silicon 
oxynitride. FIG. 10 shows the planarization proceeds to a 
point where the conformally deposited first dielectric mate­
rial 120 is entirely planarized and exposed over bond pad 
105. 

FIG. 11 shows the subsequent processing step of depos­
iting by CVD deposition a third dielectric layer 130 over the 
planarized region of integrated circuit structure 100. Third 

FIG. 7 illustrates the subsequent processing step of form­
ing an opening through second dielectric layer 80 to bond 
pad 65. In FIG. 7, opening 85 is etched to bond pad 65 
through second dielectric material 80. Opening 85 may be 
formed by way of a conventional etchant, such as for 
example CF J02 for silicon nitride. FIG. 7 shows that the 
area of opening 85 is less than the area of opening 75. This 
allows second dielectric layer 80 to be conformally depos­
ited over dielectric layer 70, including over the region 
adjacent bond pad 65. Opening 85 allows a contact to be 
formed to bond pad 65 to, for example, provide power to the 
chip. Thus, as shown in FIG. 7, dielectric layer 70 is 
completely encompassed by second dielectric material 80. 

20 
dielectric layer 130 is resistant to attack by environmental 
elements. Third dielectric layer 130 material is substantially 
impermeable to moisture. Suitable materials for third dielec­
tric layer 130 include, but are not limited to, silicon nitride 
or silicon oxynitride deposited to a thickness of greater than 

2s 0.2 µm. As shown in FIG. 11, second dielectric layer 125 is 
completely encompassed within third dielectric layer 130 
and first dielectric layer 120. Since first dielectric layer 120 
and third dielectric layer 130 are chosen to be particularly 
resistant to attack or penetration by environmental effects 

30 such as moisture, second dielectric layer 125 is completely 
protected from such environmental effects. 

The advantage of the processing steps described in FIGS. 
FIG. 12 shows the subsequent processing step of if 

forming an opening 135 to bond pad 105. In the example 
35 where first dielectric layer 120 and third dielectric layer 130 4-7 is that second dielectric material 80, of a moisture 

resistant silicon nitride or silicon oxynitride, completely 
encompasses first dielectric layer 70 to provide an environ­
mental barrier to first dielectric layer 70. In this manner, first 
dielectric layer 70 and metal lines 55 and 60 are protected 
from attack from environmental elements such as moisture. 40 

FIGS. 8-12 schematically illustrate a second embodiment 
of the invention for passivating an integrated circuit struc­
ture. FIG. 8 shows a planar side view of a portion of the top 
portion of integrated circuit structure 100. The top portion of 45 

integrated circuit structure 100 includes metal lines 110 and 
115 separated, for example, by a distance less than 1.0 µm. 
The top surface portion of integrated circuit structure 100 
also includes bond pad 105. The metal lines and bond pad 
overly a terminal dielectric such as an oxide. In FIG. 8, 50 

conformally overlying the top surface portion of integrated 
circuit structure 100 is a layer of CVD-deposited first 
dielectric material 120. First dielectric material 120 is a 

are silicon nitride or silicon oxynitride, opening 135 is 
accomplished by way of a chemical etch, such as for 
example CF4/O2 for silicon nitride. As shown in FIG. 12, 
once opening 135 is formed, the only material possibly 
exposed through opening 135 is first dielectric material 120 
and third dielectrical material 130, both of which are resis­
tant to environmental effects such as moisture. Accordingly, 
metal lines 110 and 115 are provided with adequate step 
coverage by first and second dielectric layers 120 and 125 
and are protected from the environment by first and third 
dielectric layers 120 and 130.Acontact to bond pad 105 may 
be made to provide power to the chip. 

FIGS. 13-18 illustrate a third embodiment of passivating 
an integrated circuit structure in accordance with the inven­
tion. The third embodiment seeks to improve the planariza­
tion step described above with reference to the second 
embodiment of the invention. The scheme utilizes the 

material that is generally resistant to environmental ele- 55 removal rate difference between different dielectrics to 
ments. First dielectric material 120 is substantially imper- maximize the local removal rate at the bond pad area. Since 
meable to moisture. Suitable materials for first dielectric a bond pad generally occupies more area over an integrated 
layer 120 include, but are not limited to, silicon nitride or circuit chip than thin metal lines ( e.g., metal lines having a 
silicon oxynitride. First dielectric layer 120 is deposited to width of 0.5 µm or less compared to a bond pad having a 
a thickness of, for example, less than 0.2 µm. In this manner, 60 width of 30 µm or greater), a bond pad provides more area 
first dielectric material 120 may not provide adequate step of passivation layer material during, for example, a CMP 
coverage but does not pinch-off or form a closed channel step. Accordingly, the removal rate of dielectric material by 
between metal lines 110 and 115. a CMP will be different over an area associated with a bond 

FIG. 9 shows the subsequent processing step of confor- 65 pad compared to an area overlying a metal line. 
mally depositing a relatively thick layer of second dielectric FIG. 13 shows a planar side view of the top portion of a 
material 125 over first dielectric material 120. portion of an integrated circuit structure 150. The top portion 
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of integrated circuit structure 150 shown in FIG. 13 includes 
metal lines 155 and 160, separated by a minimum geometry 
of, for example, less than 1.0 µm. In FIG. 13, a first dielectric 
layer 165 chosen to be resistant to environmental effects is 
conformally deposited via a CVD method over metal layers 5 

155 and 160 and bond pad 180. First dielectric layer 165 
material is substantially impermeable to moisture. Examples 
of such a dielectric include, but are not limited to, silicon 
nitride and silicon oxynitride. First dielectric layer 165 is 

10 deposited to a thickness that may provide inadequate step 
coverage but that will not result in pinching off the area 
between metal lines 155 and 160. 

Overlying first dielectric layer 165 is a conformally 
deposited second dielectric layer 170 deposited to provide 15 

adequate step coverage over metal lines 155 and 160. In this 
embodiment, second dielectric layer 170 is deposited to a 
thickness substantially equivalent to the height of bond pad 
180 and metal lines 155 and 160 (which, in this example, are 
of approximately similar height) less the thickness of first 20 

dielectric layer 165. 
FIG. 14 shows the subsequent processing step of confor­

mally depositing by a CVD method a third dielectric layer 
175 over second dielectric layer 170. Third dielectric layer 25 

175 is selected to be resistant to attack by environmental 
effects. Third dielectric layer 175 material is substantially 
impermeable to moisture. Suitable material for third dielec­
tric layer 175 include, but are not limited to, silicon nitride 
or silicon oxynitride. Third dielectric layer 175 is deposited 30 

to a thickness that is at least equivalent to the step height of 
first dielectric layer 165 over metal lines 155 and 160 and 
bond pad 180. 

8 
silicon nitride or silicon oxynitride. Fourth dielectric layer 
185 is deposited to a thickness of, for example, 0.2 µm or 
greater. 

FIG. 18 shows the next processing step of forming an 
opening 190 to bond pad 180 by way of a suitable etchant, 
such as for example CF 4 /02 for silicon nitride. FIG. 18 
shows that only first dielectric layer 165 and fourth dielectric 
layer 185 are exposed at bond pad opening 190. 
Accordingly, second dielectric 170 is completely protected 
from attack by environmental effects such as moisture by 
fourth dielectric layer 185 and first dielectric layer 165. A 
contact to bond pad 180 may be made to provide power to 
the chip. 

In the third embodiment described above, dielectric mate­
rial was deposited between metal lines/bond pads to control 
the rate of the polishing step across the surface of the chip. 
It is to be appreciated that other methods may be employed 
to achieve this result. One such method is illustrated in 
FIGS. 19-22. The method includes the placement of non­
functioning/non-electrically connected "dummy" metal 
lines 215 adjacent metal lines 210 and bond pad 220. 
Dummy line 215 may be formed, for example, in the area 
adjacent metal line 160 and bond pad 180 and to a height 
substantially equivalent to the height of metal lines 205 and 
210 and bond pad 220. In this manner, the conformal 
deposition of first dielectric layer 225 and second dielectric 
layer 230 will be substantially planar and the need for third 
dielectric layer will be obviated. It is to be appreciated that 
dummy line 215 serves as a support structure to control the 
rate of the polishing step and should be patterned 
accordingly, e.g., metal line, bond pad, etc. Dummy line 215 

35 need not be a metal. Metal is chosen in this embodiment After the deposition of third dielectric layer 175, a pla­
narization step, such as for example a CMP is performed to 
planarize the top surface of integrated circuit structure 150. 
FIG. 15 shows the partial planarization of the top surface of 
integrated circuit structure 150. FIG. 15 shows that third 
dielectric layer 175 is completely removed over the top 40 

surface of bond pad 180 and, in this example metal lines 155 
and 160, revealing second dielectric 170 over the top surface 
of these structures. 

FIG. 16 shows the continued planarization of structure 
150 such that first dielectric layer 165 is completely exposed 
over the top surface of bond pad 180 and, in this example, 
metal lines 155 and 160. FIG. 16 also shows that a portion 
of third dielectric material 175 remains between metal layer 
160 and bond pad 180. This remainder of third dielectric 
layer 175 serves as a form of mechanical support for the 
planarization step so that the planarization rate is consistent 
across the top of integrated circuit structure 150 leaving 
structure 150 planarized. In other words, the remainder of 
third dielectric layer 175 material over regions adjacent 
metal lines 155 and 160 allows the CMP planarization to 
encounter more of third dielectric layer 175 material over 
areas not associated with bond pad 180, so that the polish 

because of the convenience of depositing and patterning 
dummy line 215 with the other metal structures that overly 
the top surface portion of an integrated circuit structure and 
are the subject of the passivation process described herein. 

Instead, as shown in FIG. 19, first dielectric layer 225 is 
conformally deposited by CVD deposition over the top 
surface of integrated circuit structure 200. First dielectric 
layer 225 is chosen to be resistant to attack by environmental 

45 elements, particularly moisture. Suitable material for first 
dielectric layer 225 include, but are not limited to, silicon 
nitride and silicon oxynitride. First dielectric layer 225 is 
deposited to a thickness that may not provide adequate step 
coverage but does not pinch-off or form a closed channel 

50 between metal lines 205, 210, and 215. Next, second dielec­
tric layer 230 is conformally deposited over integrated 
circuit structure 200. Second dielectric layer 230 is depos­
ited to a thickness sufficient to provide adequate step cov-

55 erage of metal lines 205, 210 and 215. 

proceeds over these areas at a rate more consistent with the 60 

rate of removal third dielectric layer 175 material over bond 
pad 180. 

FIG. 20 shows the further processing step of planarizing 
the top surface of integrated circuit structure 200 with, for 
example, a CMP. The planarization step is sufficient to 
completely expose first dielectric layer 225 over bond pad 
220. 

FIG. 21 shows the further processing step of depositing a 
third dielectric layer 235 over the top surface of integrated 
circuit structure 200. Third dielectric layer 235 is chosen to 
be resistant to attack by environmental elements, particu­
larly moisture. Suitable material for third dielectric layer 235 
include, but are not limited to, silicon nitride and silicon 

FIG. 17 shows the subsequent processing step of depos­
iting by CVD deposition a fourth dielectric layer 185 that is 65 
resistant to environmental effects such as moisture. Suitable 
fourth dielectric material includes, but are not limited to, 
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oxynitride, is deposited to a thickness of 0.4 µm or greater. 
Finally, FIG. 22 shows the further processing step of form­
ing opening 240 by a suitable etchant to bond pad 220 to 
allow electrical contact to bond pad 220. As shown in FIG. 
22, opening 240 is formed through third dielectric layer 235 5 

and first dielectric layer 225. Since both first dielectric layer 
225 and third dielectric layer 235 are resistant to environ­
mental attack from, for example, moisture, active metal lines 
205 and 210 are completely protected. 

10 
In the preceding detailed description, the invention is 

described with reference to specific embodiments thereof. It 
will, however, be evident that various modifications and 
changes may be made thereto without departing from the 
broader spirit and scope of the invention as set forth in the 15 

claims. The specification and drawings are, accordingly, to 
be regarded in an illustrative rather than a restrictive sense. 

What is claimed is: 
1. A method of passivating an integrated circuit compris-

20 
ing: 

providing an integrated circuit having a top side having a 
portion including a bond pad having opposing side 
portions and a top surface defining a first area that are 
exposed; 25 

conformally depositing a first dielectric of a material that 
is substantially impermeable to moisture over said 
portion of said top side of said integrated circuit; 

conformally depositing a second dielectric over said first 
dielectric: to a thickness substantially equivalent to the 30 

step height of the bond pad less the thickness of said 
first dielectric; 

planarizing said top side of said integrated circuit to 
expose a top side portion of said first dielectric over 
said first area; 35 

depositing a third dielectric of a materiel that is substan­
tially impermeable to moisture over said first area; and 

exposing a second area of said top side of said bond pad. 

10 
planarizing said top side of said integrated circuit to 

expose a top side portion of said first dielectric over 
said first area; 

depositing a third dielectric of a materiel that is substan­
tially impermeable to moisture over said first area; and 

exposing a second area of said top side of said bond pad, 
wherein said top side of said integrated circuit includes 
a conductive material line and wherein said first dielec­
tric is deposited to a thickness less than necessary to 
provide adequate step coverage over said conductive 
material line. 

7. A method of passivating an integrated circuit compris­
ing: a 

providing an integrated circuit having a top side portion 
including a bond pad having opposing side portions and 
a top surface defining a first area that are exposed; 

conformally depositing a first dielectric of a material that 
is substantially impermeable to moisture over said 
portion of said top side of said integrated circuit; 

conformally depositing a second dielectric over said first 
dielectric to a thickness no more than the step height of 
the bond pad less the thickness of said first dielectric; 

conformally depositing a third dielectric of a material that 
is substantially impermeable to moisture over said first 
area; 

planarizing said portion of said top side of said integrated 
circuit to expose a top side portion of said first dielec­
tric over said first area; 

depositing a fourth dielectric of a material that is sub­
stantially impermeable to moisture over said first area; 
and 

exposing a second area of said top side of said bond pad. 
8. The method of claim 7, wherein each of depositing said 

first dielectric, said third dielectric, and said fourth dielectric 
comprises depositing one of a silicon nitride and a silicon 
oxynitride. 

9. The method of claim 7, wherein said top side of said 2. The method of claim 1, wherein depositing a first 
dielectric comprises depositing one of a silicon nitride and 
a silicon oxynitride and said second dielectric comprises an 
oxide. 

3. The method of claim 2, wherein depositing a third 

40 integrated circuit includes a conductive material line and 
wherein said first dielectric is deposited to a thickness less 
than necessary to provide adequate step coverage over said 
conductive material line. 

dielectric comprises depositing one of a silicon nitride and 45 
a silicon oxynitride. 

4. The method of claim 2, wherein prior to planarizing 
said integrated circuit, the method further comprises: 

conformally depositing a fourth dielectric of one of a 
silicon nitride and a silicon oxynitride over said first 50 

area. 
5. The method of claim 1, wherein said first dielectric is 

an oxide. 
6. A method of passivating an integrated circuit compris-

55 
ing: 

providing an integrated circuit having a top side having a 
portion including a bond pad having opposing side 
portions and a top surface defining a first area that are 
exposed; 60 

conformally depositing a first dielectric of a material that 
is substantially impermeable to moisture over said 
portion of said top side of said integrated circuit; 

conformally depositing a second dielectric over said first 
dielectric; to a thickness substantially equivalent to the 65 

step height of the bond pad less the thickness of said 
first dielectric; 

10. A method of passivating an integrated circuit com­
prising: 

providing an integrated circuit having a top side portion 
including a bond pad having opposing side portions and 
a top surface defining a first area that are exposed; 

conformally depositing a first dielectric of a material that 
is substantially impermeable to moisture over said 
portion of said top side of said integrated circuit; 

conformally depositing a second dielectric over said first 
dielectric to a thickness no more than the step height of 
the bond pad less the thickness of said first dielectric; 

conformally depositing a third dielectric of a material that 
is substantially impermeable to moisture over said first 
area; 

planarizing said portion of said top side of said integrated 
circuit to expose a top side portion of said first dielec­
tric over said first area; 

depositing a fourth dielectric of a material that is sub­
stantially impermeable to moisture over said first area; 
and 

exposing a second area of said top side of said bond pad, 
wherein said second dielectric is deposited to a thick-
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ness substantially equivalent to the step height of the 
bond pad less the thickness of said first dielectric. 

11. A method of passivating an integrated circuit com­
prising: 

providing an integrated circuit having a top side portion 5 

including a bond pad, a first conductive material line 
and a second conductive material line; 

conformally depositing a first dielectric of a material that 
is substantially impermeable to moisture over said 

10 
portion of said top side of said integrated circuit; 

conformally depositing a second dielectric layer over said 
first dielectric; to a thickness substantially equivalent to 
the step height of the bond pad less the thickness of said 
first dielectric; 1s 

planarizing said portion of said top side of said integrated 
circuit to expose a top side portion of said first dielec­
tric over said bond pad; 

depositing a third dielectric of a material that is substan­
tially impermeable to moisture over said bond pad; and 20 

exposing an area of a top side of said bond pad. 
12. The method of claim 11, wherein each of depositing 

said first dielectric and said third dielectric comprises depos­
iting one of a silicon nitride and a silicon oxynitride. 

12 
13. A method of passivating an integrated circuit com­

prising: 
providing an integrated circuit having a top side portion 

including a bond pad, a first conductive material line 
and a second conductive material line; 

conformally depositing a first dielectric of a material that 
is substantially impermeable to moisture over said 
portion of said top side of said integrated circuit; 

conformally depositing a second dielectric layer over said 
first dielectric; to a thickness substantially equivalent to 
the step height of the bond pad less the thickness of said 
first dielectric; 

planarizing said portion of said top side of said integrated 
circuit to expose a top side portion of said first dielec­
tric over said bond pad; 

depositing a third dielectric of a material that is substan­
tially impermeable to moisture over said bond pad; and 

exposing an area of a top side of said bond pad, wherein 
said first dielectric is deposited to a thickness less than 
necessary to provide adequate step coverage over said 
first conductive material line and said second material 
line. 

* * * * * 
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