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(57) ABSTRACT 

An electric communication signal block resonator, compris 
ing a block of dielectric materials having an outside Surface 
including a top Surface, a bottom Surface, and at least first 
and Second Side Surfaces. The block defines at least one 
through-hole and each through-hole extends from an open 
ing in the bottom Surface to an opening in the top Surface. 
Further, a metallization is deposited via a photodefinable 
process onto Said block. The metallization includes input/ 
output coupling metallization deposited via a photodefinable 
process as well as metallization of tunable VaractorS depos 
ited via a photodefinable process. Also, the present invention 
is a method of applying patterned metallization to a ceramic 
block comprising the Steps of: applying a photodefinable ink 
to Said ceramic block, drying Said ink, exposing Said pho 
todefinable ink to UV radiation through a predefined mask 
according to the thickness of the film to form a pattern; 
developing Said pattern in a developer Solution thereby 
forming a patterned ceramic block, and rinsing, drying and 
firing Said patterned ceramic block. 
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METHOD OF APPLYING PATTERNED 
METALLIZATION TO BLOCK FILTER 

RESONATORS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This application claims priority to U.S. Provisional 
Patent Application Ser. No. 60/445,350, “METHOD OF 
APPLYING PATTERNED METALLIZATION TO BLOCK 
FILTER RESONATORS” filed Feb. 5, 2003, by Luna H. 
Chiu. 

BACKGROUND OF THE INVENTION 

0002 The present invention generally relates to metalli 
Zation, patterning of electrodes onto block type filters, 
diplexers and resonators. The photo-definition method is 
especially useful on Small resonators having any dimension 
less than 4 mm in size. 

0003) The concept of RF ceramic block type filters is well 
known in the art. Ceramic block filters are constructed of a 
high Q ceramic material and are typically coupled to other 
electronic circuitry through Solder mounting pads, wires, 
cables and pins coupled to conductive connection points on 
external Surfaces of the blocks. These ceramics are also used 
to construct duplexers and other electronic components. The 
production of block filterS Starts with a ceramic resonator, 
typically a Square or rectangular part having a length, width 
and height, and in most cases this resonator will have a 
through hole in the center. The dimensions of the width and 
height are usually the same in a single resonator and these 
two dimensions define the profile of the block. Once the 
ceramic block is made, metallization (usually silver) is 
placed on all Surfaces including the inside Surface of the 
through hole. This is normally performed via a dip coating 
method. Typically, vendors of resonator products will then 
Sand or blast off the metallization on the top Surface only. 
Patterning of Surfaces is usually not a provided Service. 
0004. In prior art, a ceramic block is sintered and then 
blanket metallization is usually placed using a dip coating 
method. Then the Sides that require metallization patterning 
are cleaned off or left uncoated. The patterning is tradition 
ally performed by Screen printing features directly on Sub 
Strates followed by a firing Step. However, in the present 
invention and devices of Similar size, Screen printing can not 
be used due to the feature sizes and tolerances required. For 
example, the block part itself is a 3 mmx3 mm Square and 
in Some cases the corners are rounded instead or Square with 
a center through hole. The required Spacing feature size was 
less than 4 mm with line sizes less than 10 mm. To ensure 
a good print with good edge definition and tolerances, this 
would be very expensive and nearly impossible. Also, due to 
the fact that the filter of the present invention is designed for 
1.8-2.3 GHZ range, the tolerances required are much more 
Stringent than Standard Screen printing usually allows. 
0005 Another method in prior art for applying a pattern 
to a block ceramic filter is through a Subtractive process Such 
as chemical etching or laser ablation to take off the exceSS 
metal in order to obtain a pattern on the ceramic block. In the 
case of chemical etching of the metal, it is possible that the 
Solutions used can adversely affect the ceramic material 
Surrounding the pattern. Also because this Step would be 
done post firing, the etching chemicals used are usually 
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harsher than the method defined in this invention. For this 
process it would be difficult to produce a pattern on a 
rounded corner block. 

0006 Therefore, a strong need in the industry exists for 
a novel method to apply to metal etching. 

SUMMARY OF THE INVENTION 

0007. The present invention provides an electric commu 
nication Signal block resonator, comprising a block of 
dielectric materials having an outside Surface including a top 
Surface, a bottom Surface, and at least first and Second Side 
Surfaces. The block defines at least one through-hole and 
each through-hole extends from an opening in the bottom 
Surface to an opening in the top Surface. Further, a metal 
lization is deposited via a photodefinable process onto Said 
block. The metallization includes input/output coupling met 
allization deposited via a photodefinable process as well as 
metallization of tunable Varactors deposited via a photode 
finable process. The electric communication Signal block 
resonator can further include at least one additional block of 
dielectric materials having an outside Surface including a top 
Surface, a bottom Surface, and at least first and Second Side 
Surfaces. The at least one additional block defining at least 
one through-hole, each through-hole extending from an 
opening in Said bottom Surface to an opening in Said top 
Surface and wherein a metallization is deposited via a 
photodefinable process onto Said at least one additional 
block, and Said block of dielectric material and Said at least 
one additional block of dielectric material are connected via 
an iris between Said block of dielectric material and Said at 
least one additional block of dielectric material. 

0008. The present invention also provides for an RF filter. 
The RF filter comprising a block of dielectric material; said 
block of dielectric material having an electrode pattern that 
adheres to at least one Surface of Said block, Said electrode 
pattern consisting of a photodefinable metallization covering 
at least one Surface of Said block of dielectric material 
converted to a photodefined patterned metallization on at 
least one Surface of Said dielectric material. The aforemen 
tioned RF filter can also provide the electrode pattern 
consisting of a photodefinable metallization covering at least 
one Surface of Said block of dielectric material converted to 
a photodefined patterned metallization on at least one Sur 
face of Said dielectric material. Further, the electrode pattern 
can consist of a photodefinable metallization covering all 
Surfaces of Said block of dielectric material converted to a 
photodefined patterned metallization on from one to all 
Surfaces of said dielectric material. The metallization of the 
RF filter can include input/output coupling metallization 
deposited via a photodefinable proceSS or can include met 
allization of tunable VaractorS deposited via a photodefinable 
process. The unique properties of the present invention 
provide that at least one of Said photodefined metallic 
patterned Surfaces are less than 4 mm Square. 
0009. Also, the present invention provides a method of 
applying patterned metallization to a ceramic block com 
prising the Steps of applying a photodefinable ink to Said 
ceramic block, drying Said ink; exposing Said photodefinable 
ink to UV radiation through a predefined mask according to 
the thickness of the film to form a pattern; developing Said 
pattern in a developer Solution thereby forming a patterned 
ceramic block, and rinsing, drying and firing Said patterned 
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ceramic block. This method can provide that Said ceramic 
block is an electric communication Signal block resonator or 
wherein Said pattern provides inter-cavity coupling between 
adjacent and non-adjacent cavities of Said ceramic blockS 
and finally wherein Said pattern defines an electrode pattern 
to produce an RF input and output for Said electric commu 
nication block resonator. The method can also provide that 
Said ceramic block is a waveguide aperture and Said pattern 
provides a coupling probe that can be either electric or 
magnetic. Further, the pattern can be a metallization patterns 
for Solder mounting pads on Said ceramic blocks. The 
pattern of the present method can provide for metallization 
in conjunction with tunability thus reducing the need for 
trimming of metal to obtain the correct frequency. 
0.010 Because of the processes of the present method, it 
can be used on rounded or Square Sides and on sizes of leSS 
than 4 mm. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011) 
filter; 
0012 FIG. 2 shows a tunable two-pole coaxial combline 
block filter; 
0013 FIG. 3 shows the response of the tunable coaxial 
combline filter with no bias; 
0.014 FIG. 4 shows the response of the tunable coaxial 
combline filter under bias, 
0015 FIG. 5 shows a 3D mechanical block filter that is 
to be metallized using the photo-definition process, 
0016 FIG. 6 shows the mask patterns required (a) solder 
pades for the blocks, (b) mask pattern for coupling lines and 
varactors mounting pads, (c) aperture window for coupling 
between clocks (d) coupling lines for a single resonator, (e) 
Solder pads for a single resonator; 
0017 FIG. 7 shows the front face of a block resonator 
with no pattern and a metallized through hole; 
0018 FIG. 8 shows a solder pad on a block filter pat 
terned via a photodefined process, 
0.019 FIG. 9 shows an aperture coupling window on a 
block filter patterned via a photodefined process, 
0020 FIG. 10 shows the front face of a block resonator 
with coupling lines and SMT Solder pads patterned via a 
photodefined process, 

0021 FIG. 11 shows the process flow of the photode 
fined process, and 

FIG. 1 shows a two-pole coaxial combline block 

0022 FIG. 12 shows the process comparison benefits of 
the photodefined process illustrates a layout of the multi 
layer filter of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

0023. It is an object of the present invention to provide a 
new means to produce a metal pattern on Single or multiple 
faces of a ceramic block based filter. The ceramic block filter 
can be either a fixed filter or tunable block filters. 

0024. The present invention is related to the system and 
process of placing metallization patterns on Small electroni 
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cally tunable filters made in dielectric block form. The 
System and method of metallization of course can be per 
formed on a fixed block filter as well. The tuning elements 
can be Voltage-controlled tunable dielectric capacitors 
placed on the ceramic block. Alternatively, MEMS varactors 
or diode Varactors can be used to make tunable filters, 
although with limited applications. The actual metallization 
pattern given as an example in this invention is unique to the 
tunable filter using tunable dielectric capacitors; however, as 
mentioned above, the process described herein can be used 
in any type of block filter, tunable or fixed. 
0025 Patterning of surfaces on the block filter resonator 
is usually needed for many designs. For example, on a block 
filter, well defined solder pads need to be separated from the 
rest of the resonator metallization. Other defined metalliza 
tion patterns could include I/O pad generation, coupling 
lines, aperture windows and tuning lines. 
0026. The aforementioned difficulties are overcome in 
the present invention by providing a novel method to apply 
to metal etching. In the laser ablation method, it has been 
known that the directed energy of the laser causes adverse Q 
effects during the lasing process. Subsequently, the material 
would require heat treatment. The size of features required 
for higher frequency can be much Smaller than the Spot size 
of an ablating laser. Therefore this method of patterning may 
be limited as the block filters shrink down to below 2 mm in 
profile. 
0027) A third way to produce a pattern (however, this 
method is not normally used in the block filter industry) is 
to use Standard Semiconductor photo methods to pattern 
metal. However, this Solution is usually more expensive and 
time consuming. 
0028. The present method is unique and a combination 
between a thick film and Semiconductor approach. The 
tunable block filter, which was made using this new process 
consists of a ceramic block with metallization in Some areas 
to form a coaxial combline Structure. 

0029 Turning now to the figures, FIG. 1 shows a front 
view of a two-pole filter 100 of the present invention. It 
consists of two coaxial combline resonators 102 and 104 
coupled to each other through an iris 120. One end of the 
resonators 102 and 104 is open and the other end is short. 
The access coupling to the resonators 102 and 104 is 
achieved by a probe, which consists of a metallizing part of 
the dielectric at the open end of the resonators, as shown in 
FIG. 1 at 106 and 108. All other Surfaces are metallized 
ground. The input/output coupling metallization 105 and 
110 has been extended to the perpendicular surface and 
isolated as shown for SMD applications. Also depicted in 
FIG. 1 in the front view are the metallized through holes in 
the ceramic blocks at 115 and 125. 

0030 Shown at 165 is the back view of the two pole filter 
100 with a view of resonators 105 and 110 shown from the 
back. Again, the input/output coupling metallization shown 
in this depiction as 105 and 110 has been extended to the 
perpendicular Surface and isolated as shown for SMD appli 
cations. The metallized Surface for ground can be seen in the 
back view as 140 and 160 for respective resonators. The 
back end of metallized through holes 115 and 125 can be 
Seen in this back View as well. 

0031 Filters with a higher number of poles can be made 
by Simply adding more resonators between the two resona 
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tors as shown in FIG. 2 at 200 with resonators 205 and 220 
coupled by iris 240. Metallized through holes in the ceramic 
are depicted at 235 and 245 and tunable varactors are 
integrated with resonators at 230 and 250. Additional tun 
able varactors can be added as well as shown at 225 and 255 
with DC bias voltage provided at 260. Again, input/output 
coupling metallization is depicted at 210 and 215 with areas 
of non-metallization used for isolation shown at 212 and 
214. 

0.032 The tunable block filter can be achieved in another 
form in which there is no coupling iris 240 as in a coaxial 
combline structure as shown in FIG. 3 at 300. The resona 
tors are still combline-coupled to one another to define a 
monoblock filter with resonator 330 and input/output cou 
pling metallization at 310 and 315. Further, the metallized 
through holes in the ceramic block are present at 320 and 
325. The back view of the tunable block filter of FIG. 3 is 
shown generally at 335 with input/out coupling metalliza 
tion at 340 and 345 and metallized through holes depicted at 
350 and 355. Again, the back view of FIG. 3 provides 
depection of the metallized surface for ground 360. 
0.033 FIG. 4 shows an example of two-pole monoblock 

filter. To provide tunability to this filter, one or two tunable 
varactors 415,425, 445 and 450 will be placed near the open 
end of the resonators 402 and 404. Filters with a higher 
number of poles will be made by Simply adding more 
resonators between the two shown in FIG. 4. Metallized 
through holes are provided at 430 and 440. DC bias voltage 
that can be used for tunable varactors is depicted at 435. 
0034. A 3D mechanical block filter that is to be metal 
lized using the photo-definition process of the present inven 
tion is shown in FIG. 5 at 500. Based on this 3D design, one 
resonator (e.g., 505) would require two sides to be patterned 
and for the other resonator three Sides would require pat 
terning (e.g., 525). As shown more clearly, metallized 
through holes are shown at 530 and 510. The solder pads 
used for placement of the optional Varactors are depicted at 
540, 545, 550 and 555 and the RF ports shown at 535 and 
560. 

0.035 FIG. 6a-6e depict the images of the metallization 
masks required. The Shaded area is the indicator for where 
the metal is applied and the type of metal pattern required. 
Specifically: 605 shows the mask patterns to generate solder 
pads; 615 shows the clear area on the mask where it will be 
metallized with metal for a RFI/O Solder pad; 620 shows the 
clear area on the mask where it will be metallized with metal 
for ground; 630 shows the clear area on the mask where it 
will be metallized with metal for the DC bias port; 610 
shows the mask patterns to generate Solder pads, 635 shows 
the clear area on the mask where it will be metallized with 
metal for DC biasport; 640 shows the clear area on the mask 
where it will be metallized with metal for ground; 650 shows 
the clear area on the mask where it will be metallized with 
metal for RFI/O Solder pad 
0036 Turning now to FIG. 6b, 655 shows the mask 
patterns for coupling lines and VaractorS mounting pads. In 
FIG. 6c at 660 is shown the mask pattern to generate 
aperture window for coupling between clocks; 665 shows 
the chrome area on the mask where it will be open aperture 
for coupling; 670 shows the clear area on the mask where it 
will be metallized with metal for ground. Now looking at 
FIG. 6d, 675 shows the mask pattern to generate coupling 
lines for a Single resonator. 
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0037 FIG. 6e at 680 generally depicts a mask pattern to 
generate Solder pads for a single resonator. Specifically: 685 
shows a clear area on the mask where it will be metallized 
with metal for DC bias port; 690 shows a clear area on the 
mask where it will be metallized with metal for DC bias 
port; and 695 shows a clear area on the mask where it will 
be metallized with metal for ground. 
0038. In the present preferred embodiment in 6a through 
6e the resonators have a profile of 4 mmx4 mm. Typically 
the resonators that are received from most manufacturers are 
3.95 mm in profile with rounded corners. Thus, the camber 
of the corners caused the actual Square area to be about 9.0 
mm°. The center hole diameter of the preferred embodiment 
is 0.9 mm although it is understood that diameter size is not 
crucial to the present invention and alternative sizes can be 
utilized. Initially, the preferred embodiment of the present 
invention can have the resonator being obtained with a 
metallized center through hole and all sides metallized 
except for the top face. In order to produce the required 
patterns, one method would be to have the metallization 
sanded off from two of the sides; however, this step would 
not be required for production. A basic process to achieve 
the patterns shown in (a)-(e) that can be used is described as 
example 1 illustrated below with reference to FIGS. 7, 8, 9 
and 10. 

0.039 FIGS. 7, 8, 9 and 10 show different views of the 
final metallized part. FIG. 7 shows the front face 710 of the 
block resonator 700 prior to patterning. The metallized 
throughhole is shown at 730. 

0040 FIG. 8 shows the bottom face 810 of the block 800 
after patterning a solder pad 840. 
0041 FIG. 9 depicts one side 910 of a block resonator 
910 after patterning with an aperture window 920 defined on 
the Surface of face 910. 

0.042 Finally, FIG. 10 at 1000 shows the front face 1020 
after patterning 1010, 1030, 1040 and 1060 which provide 
Solder points for mountable devices and coupling lines. 
0043. The process of patterning to provide the metalli 
zation of FIGS. 7, 8, 9 and 10 will now be described in 
greater detail. Thus, the proceSS used to produce the metal 
lization pattern is to photodefine a pattern using photode 
finable metal. A typical process flow is shown in FIG. 11, for 
placing a photodefinable pattern onto a block filter. Using 
photo-definition as the preferred method allows for the 
following benefits over the state of the art. 
0044) 1) As compared to screen printing, the feature size 
and tolerances achievable is much Smaller and more accu 
rate. In fact as frequency increases and filter sizes decrease, 
the area and metal pad size will need to become Smaller and 
more accurate. 

0045 2) As compared to typical semiconductor methods, 
the process is much simpler and there is no need for the 
expensive and time consuming vacuum deposition methods. 
Also, for thin film or vacuum deposited methods Such as 
Sputtering and e-beam, the thickness of the metal is limited 
by the efficiency of the process. Thicker (greater than 3 
microns) metals are not usually produced. AS compared to 
an etchable metal process the total time and Steps are leSS. 
For example, in the case of using an etchable thick film 
metal, the film would need to be applied by Screen printing 
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or dip-coating. The metal is then dried and fired. After this 
process, photoresist application is performed and exposure 
to UV through a mask as well as developing of the pattern 
would be required. Then removal of the metal would be 
performed with harsher acids Such as potassium iodide or 
cyinide Solutions. Then final removal of resist and cleaning 
(plasma, RIB) would take place. It is possible in the case of 
harsher chemicals that they may damage the ceramic Sur 
faces in this case post annealing StepS may be required to 
bring the ceramic back to its original properties. Another 
issue could be getting the photoresist into the through-hole 
So that the metal is not taken away. 
0046 4) In the case of using laser trimming or laser 
ablation as the method for patterning of the metal, a limi 
tation on the feature size would be the Spot Size of the laser, 
usually the smallest sizes achievable is about 50 microns. 
However, for complex designs on a Surface laser patterning 
is a relatively slow process. The time consumption depends 
on the amount of power and complexity of the pattern. For 
higher powers the lasing process actually decreases the 
quality factor of the resonator and a post annealing Step is 
required to bring the material back to its original value. 
0047. In a first embodiment, an overview of the typical 
proceSS for Square block filter metallization patterning using 
a photodefinable process follows the steps of FIG. 11 at 
1100. Elaboration on each step follows below. At step 1110, 
a blanket coat of the Surface of the dielectric using a 
photo-definable metal paste is accomplished. Next, at Step 
1120, the ink between is dried using a hot plate or drying 
oven. Next, at step 1130, part of the surface is exposed to UV 
through a predefined mask according to the thickness of the 
film. At step 1140, the pattern is developed in the developer 
solution and then rinsed and dry the part in step 1150. 
Finally, in step 1160 the parts fired. 
0.048. A typical set of processing conditions is shown 
below. These types of parameters work for metallization of 
block filters that have Square corners, however, filter blockS 
in most cases will have rounded edges which require Some 
proceSS changes, these changes are considered in the next 
example. 
0049) 1) The first step is the application of a photosen 
Sitive metal ink. A photoSensitive metal ink is an ink which 
contains metal particles in addition to photosensitive organic 
compounds. The application of the ink in present application 
in a preferred embodiment is performed by blanket coating 
of the metal, a typical way is Screen printing. 
0050. 2) This ink is then dried either in a furnace or hot 
plate. The drying temperature is between 7 OC-100 c. The 
drying time is between 5 to 30 min. 
0051 3) After the ink is dried, the part is then exposed to 
UV through a mask; the mask can be positive or negative 
depending on the nature of the ink. The exposure time is 
between 40-80 sec depending on the film thickness. The 
developer time also varies with the development methods 
immersion developing, spray developing, puddle develop 
ing. In a first embodiment of the present invention was used 
immersion developing and develop time is around 60 Sec. 
0.052 4) The pattern is now present on the block and 
ready for firing. A typical firing profile is 30 minutes to 850 
C. holding for 10 mins and then cooling the furnace down. 
The total firing time is about 1.5-2.0 hours. 
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0053) The final metallization film thickness of this 
embodiment was measured from the present block filter at 
about 5 um. However 8-10 microns is easily achievable. 

0054. In the following second preferred embodiment of 
the present invention, an overview of the typical proceSS for 
photodefinable metallization is described, which modifies 
the proceSS described above to allow for a rounded corner 
blocks. 

0055 1) In the screen printing process of this second 
preferred embodiment was used a finer mesh and thinner 
emulsion Screen. This type of Screen provides a more even 
print and better uniformity around the edges of a resonator. 
Also, Softer Squares were used as well as more down Stop for 
uniformity reasons. 

0056 2) Drying time was increased to ensure that the ink 
was uniformly dry. The temperature used was on the higher 
side of the range at about 95 C. 

0057 3) Proximity exposure is used as opposed to con 
tact exposure. 

0.058 4) 2.5 mol% solution of Sodium Carbonate is used 
instead of a 0.8-1.0% normally used for flat substrates. 

0059 Turning now to FIG. 12 there is shown at 1200 a 
Synopsis of the processing Steps required. ProceSS Steps 
1210 show the Step that is being accomplished and whether 
each of the following is required: photodefined 1220; screen 
printed 1230; etched 1240; semiconductor patterning 1250; 
or laser patterning 1260. The chart shows that the total 
number of Steps is less for the photodefinable process. 
Further, it may not be apparent, but the time required on 
Some of the Steps is considerably less than in the other 
processes. For example, the laser ablation proceSS is a single 
Step but can be time consuming per part. Another example 
is the vacuum metal deposition which requires time as well. 
Thus, time required for the process of the present invention 
is an important benefit. 

0060. While various embodiments of the present inven 
tion have been described above, it should be understood that 
they have been presented by way of example, and not 
limitation. It will be apparent to perSons skilled in the 
relevant art that various changes in form and detail can be 
made therein without departing from the Spirit and Scope of 
the invention. 

0061 The present invention has been described above 
with the aid of functional building blocks illustrating the 
performance of Specified functions and relationships thereof. 
The boundaries of these functional building blocks have 
been arbitrarily defined herein for the convenience of the 
description. Alternate boundaries can be defined So long as 
the Specified functions and relationships thereof are appro 
priately performed. Any Such alternate boundaries are thus 
within the Scope and Spirit of the claimed invention. Thus, 
the breadth and scope of the present invention should not be 
limited by any of the above-described exemplary embodi 
ments, but should be defined only in accordance with the 
following claims and their equivalents. 

0062 All cited patent documents and publications in the 
above description are incorporated herein by reference. 
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What is claimed is: 
1. An electric communication Signal block resonator, 

comprising: 

a block of dielectric materials having an outside Surface 
including a top Surface, a bottom Surface, and at least 
first and Second Side Surfaces, 

Said block defining a plurality of through-holes, each 
through-hole extending from an opening in Said bottom 
Surface to an opening in Said top Surface; and 

a metallization deposited via a photodefinable proceSS 
onto Said block. 

2. The electric communication Signal block resonator of 
claim 1, wherein Said metallization includes input/output 
coupling metallization deposited via a photodefinable pro 
CCSS. 

3. The electric communication Signal block resonator of 
claim 1, wherein Said metallization includes metallization of 
tunable VaractorS deposited via a photodefinable process. 

4. The electric communication Signal block resonator of 
claim 1, further comprising: 

at least one additional block of dielectric materials having 
an outside Surface including a top Surface, a bottom 
Surface, and at least first and Second Side Surfaces, 

Said at least one additional block defining a plurality of 
through-holes, each through-hole extending from an 
opening in said bottom Surface to an opening in Said top 
Surface; 

a metallization deposited via a photodefinable proceSS 
onto Said at least one additional block, and 

Said block of dielectric material and Said at least one 
additional block of dielectric material are connected via 
an iris between Said block of dielectric material and 
Said at least one additional block of dielectric material. 

5. An RF filter, comprising: 
a block of dielectric material; 

Said block of dielectric material having an electrode 
pattern that adheres to at least one Surface of Said block; 
and 

Said electrode pattern consisting of a photodefinable met 
allization covering at least one Surface of Said block of 
dielectric material converted to a photodefined pat 
terned metallization on at least one Surface of Said 
dielectric material. 

6. The RF filter of claim 5, wherein said electrode pattern 
consisting of a photodefinable metallization covering at least 
one Surface of Said block of dielectric material converted to 
a photodefined patterned metallization on at least one Sur 
face of Said dielectric material is an electrode pattern con 
Sisting of a photodefinable metallization covering all Sur 
faces of Said block of dielectric material converted to a 
photodefined patterned metallization on from one to all 
Surfaces of Said dielectric material 

7. The RF filter of claim 5, wherein said metallization 
includes input/output coupling metallization deposited via a 
photodefinable process. 

8. The RF filter of claim 5, wherein said metallization 
includes metallization of tunable Varactors deposited via a 
photodefinable process. 
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9. The RF filter of claim 5, further comprising: 
at least one additional block of dielectric material; 
Said at least one additional block of dielectric material 

having an electrode pattern that adheres to at least one 
Surface of Said block; 

Said electrode pattern consisting of a photodefinable met 
allization covering at least one Surface of Said at least 
one additional block of dielectric material converted to 
a photodefined patterned metallization on at least one 
Surface of Said dielectric material of Said at least one 
additional block, and 

Said block of dielectric material and Said at least one 
additional block of dielectric material are connected via 
an iris between Said block of dielectric material and 
Said at least one additional block of dielectric material. 

10. An electronic communication block, comprising: 
a block of dielectric material; 

Said block of dielectric material having an electrode 
pattern that adheres to at least one Surface of Said block 
that is less than 4 mm Square, and 

Said electrode pattern consisting of a photodefinable met 
allization covering at least one Surface of Said block of 
dielectric material converted to a photodefined pat 
terned metallization on at least one Surface of Said 
dielectric material. 

11. The electric communication signal block resonator of 
claim 1, wherein at least one of Said photodefined metallic 
patterned Surfaces are less than 4 mm Square. 

12. A method of applying patterned metallization to a 
ceramic block comprising the Steps of: 

applying a photodefinable ink to Said ceramic block, 

drying Said ink; 

exposing Said photodefinable ink to UV radiation through 
a predefined mask according to the thickness of the film 
to form a pattern; 

developing Said pattern in a developer Solution thereby 
forming a patterned ceramic block, and 

rinsing, drying and firing Said patterned ceramic block. 
13. The method of claim 12, wherein said ceramic block 

is an electric communication Signal block resonator. 
14. The method of claim 12, wherein said pattern provides 

inter-cavity coupling between adjacent and non-adjacent 
cavities of Said ceramic blockS. 

15. The method of claim 13, wherein said pattern defines 
an electrode pattern to produce an RF input and output for 
Said electric communication block resonator. 

16. The method of claim 12, wherein said ceramic block 
is a waveguide aperture and Said pattern provides a coupling 
probe that can be either electric or magnetic. 

17. The method of claim 12, wherein said pattern is a 
metallization pattern for Solder mounting pads on Said 
ceramic blockS. 

18. The method of claim 12, wherein said pattern provides 
for metallization in conjunction with tunability that reduces 
the need for trimming of metal to obtain the correct fre 
quency 
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19. A method for production of photodefinable metalli 
Zation on electric communication Signal block resonators 
with rounded edges and Square edges, comprising the Steps 
of: 

applying a photodefinable ink to Said block, 

drying Said ink; 

exposing Said photodefinable ink to UV radiation through 
a predefined mask according to the thickness of the film 
to form a pattern; 
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developing Said pattern in a developer Solution thereby 
forming a patterned block, and 

rinsing, drying and firing Said patterned block. 
20. The method of claim 19, wherein said metallization 

includes input/output coupling. 
21. The method of claim 19, wherein said metallization 

includes metallization of tunable Varactors. 
22. The method of claim 19, wherein said metallization 

includes metallization of metallized through holes. 
k k k k k 


