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Thin-Films 
Research, Inc 
270 Littleton Road 
Westford, MA 01886 

tel: 978 692.9530 
fax: 978 692.9531 

sales@thinfilmsresearch.com 
www.thinfilmsresearch.com 

Serving thin-film 

requirements of 

the electro-optics, 

semiconductors, 

sensors & medical 

electronics industries. 

~ 

APPLICATION 
REPORT 108 

INNOVATIVE SOLUTIONS FOR PHOTON/CS 
PACKAGING 

- BUMPS Technology FOR FLIP CHIP Packaging 
- Eutectic Solder layers coated Optical fibers 

Bonding 

Top metallization layer 

Base layer 
Barri., Layer 
Layer' 

Solder BUMP Bonding layer & 
diffusion barrier 

~ Gold / Solder 
lay•• 

Passivation 

Pad area 

Device 

Production proven Metal BUMPS technology with Metals & Alloy 
compositions using: 

- INDIUM 
- COPPER 
- GOLD 
- LEAD.TIN (Pb:Sn) 
- GOLD.TIN (Au:Sn) 
- GOLD: GERMANUIM (Au:Ge) 

-Eutectic Solder BUMPS deposited using Computer controlled co-deposition 
technology to achieve precise alloy compositions 

Servicing thin-film needs of Electro-Optics, Sensors and Medical Electronics industries 
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Serving thin-film 

requirements of 

the electro-optics, 

semiconductors, 

sensors & medical 

electronics industries. 

Product 
Bulletin 503 

Metallized Optical Fibers 

Bonding 
Layer 

Bonding 
Layer 

Multi-Layer 
Anti-Reflection 

Coatings 

Stress free multi-layer 

metallization of optical 

fibers for connectivity, 

reflection, etc. 

Servicing thin-film needs of Electro-Optics, Sensors and Medical Electronics industries 
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Serving thin-film 
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the electro-optics, 

semiconductors, 
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Product 
Bulletin 506 

AR Coated Lensed Fibers 

We produce actively aligned, rugged, lensed fibers with Durable multilayer 
Dielectric coatings on the spherical lens. Over all dimensions of Zr-sleeve is 
-10.5 mm long and OD +3.2mm. Standard fiber length is 1 meter. 

Multi Layer Dielectric 
AR Coating For 1550 +/- 30 nm 

High index glass Fused silica Zirconia sleeve Fiber 

Construction Features: Durable multi-layer dielectric coatings, low absorption 
characteristics, environmentally stable, robust & easy to clean. 
Each piece is optically actively aligned. 

Servicing thin-film needs of Electro-Optics, Sensors and Medical Electronics industries 
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Serving thin-film 
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the electro-optics, 

semiconductors, 
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electronics industries. 

Product 
Bulletin 507 

AR Coated Linear Fiber Arrays 

We produce custom Linear single mode or multi-mode fiber arrays 
with angle polished end silicon v-grooves. Polished ends are AR coated. 

Multilayer, all dielectric AR coatings are applied for peak performance at 
specified wavelengths in 1350 to 1650 nm range. 

Applications: Optical switches, attenuators, optical Isolators, R&D etc. 

, 

Construction Features: Silicon v-grooves, Durable multi-layer dielectric coatings, low absorption 
characteristics, environmentally stable, robust & easy to clean. 

Please specify: Number of fibers, pitch, wavelength, type of fiber, polishing angle. 

Servicing thin-film needs of Electro-Optics, Sensors and Medical Electronics industries 
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Serving thin-film 
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Product 
Bulletin 504 

Anti-Reflection Coated Optical Fibers 
and Cylindrical Micro Lenses 

Gradient Index 
SIiica Fiber 

AIR Coated Cylindrical 
Micro Lens 

Durable Multi-Layer 
Dielectric AIR Coatings 

Features: 
Diameter: 

60 microns to 5 mm 
in custom lengths. 

A/R Coatings: 
Durable multi-layer 
dielectric coatings. 

Spectral Region: 
600 nm to 1550 nm. 

Servicing thin-film needs of Electro-Optics, Sensors and Medical Electronics industries 
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Announcing The Addition Of 
New Process Capabilities: 

Ion Assisted Depositions (IAD) 
And 

Ion Beam Pre-cleaning/etching (/BC) 

Ion Assisted Depositions Of Thin Films : 

Using our versatile Kaufman type Ion Beam Source we can now grow 
highest quality thin films of many unique properties. 

Films of high bond strength to substrates. 
Films of reduced stress. 
Films of High packing densities ( such as for passivation films) 
Optical layers of increased refractive indices & transmission. 
Improved step coverage & coating parts of intricate shapes. 
Influence stoichiometry in various beniticial ways. 
Reactive deposition of dense passivation layers such as Silicon Nitride & 

Silicon Monoxide. 

Ion Beam Pre-cleaning Process : 

By employing this process we ca.b, .. ··~~'p:r-:t:Ylt~· ., Srr<o- ~ • '\ · _· : . . · 
remove native contaminan.ts alld /or .K~~' • • -~~ "\\id, 
otherwise ~ay inhibit adhesJ~ & elec !";,,:,;, ,':'_· \\ ' ••• ~ - _-~.;3:t~ 

form superior Schottky B~rr1er~f1~4 Jh \ , _:~~~~~~P • • 
Produce films of very high &nd strength·,," ~su .· _. -:: 

Aluminum Nitride, Sapphire,~~, _S~lp.bf _. _, ""- :~-~- __ _ __c-<:_,. 
~-

.. ---~ ·, . 
: ,,..-

..,..--. :-

• . ...,. 
----

_.> - - I ~ --- ,, • -=~:~~=/~-.----::~--~:---~--~--~~~\~- . ~ 
_______ Fo_r_a_c_o_m~p_le_te_l_ist_ of services offered, please refer to our brochure enclosed here. 

Serving thin-films needs of Semiconductors, Ceramics and Electro-Optics industries. 
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DIC JI R O IC FIL TE R S : 

PRODUCT 
BULLETIN 501 

DF-501-Blue 

sales @thinfilmsresearch.com 
www.thinfilmsresearch.com T > 90% ave. 400 nm-480 nm 

T > 85% abs. 400 nm - 460 nm 
T= 50% 475+/-10 nm 

Serving thin-film 

requirements of 

the electro-optics, 

semiconductors, 

sensors & medical 

electronics industries. 

T < 1 % abs. 505 nm - 760 nm 

DF-501-Green 

T < 1 % abs. 400-480 nm 
T=50% 500+ /-7.5 nm. 
T > 90% avg. 530-555 nm. 
. T > 85% abs. 530-555 nm 
T = 50% 570+/- 7.5 nm 
T < 1% abs. 600- 750 nm 

DF-501-Red 

T < 1 % abs. 400-570 nm 
T = 50% 600 +/- 10 nm 
T> 90% avg. 630 - 760 nm 
T > 85% abs. 630 - 760 nm 

Construction Features : Durable multi-layer dielectnc coatings, low 
absorption charateristics, environmentally stable, robust & easy to clean. 

Substrate: Heat resistant Borosilicate Glass, 1 mm thick. Available in 
sizes from 10 X 10 mm up to 160 X 110 mm. 

Serving thin-films needs of Electro-Optics, Sensors and Semiconductor industries 
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Serving thin-film 

requirements of 

the electro-optics, 

semiconductors, 

sensors & medical 

electronics industries. 

Product 
B u I I e t I n 502 

IR Reflecting Filters 

We produc:11 several types of Heat Rellectlng FIiters using Durable mu/ti/ayer 
· Dielectric coatings. 

. By adding these filters directly to beam path the temperature can be reduced by 
•Mect/vely renectlng IR radiation while transmitting more than 85% of the visible 
sp«:trum. 

Some of these fillers also provide th• added benlflt of UV suppress/on. 

By varying th• angle of lncldenc:11 the exact cut-on and cut-oM points can be shifted. 
The slanting angle of lnc/denc:11 leads to a shift of the cut-oM slope to shorter wave 
lengths. 

l 100 

I 90 
I 
ii 
,: 80 

70 

60 

50 

,IQ 

30 

20 

10 

0 

,/ti' NV' IV Vv """' 

n 
\I 

I/ -..... ,-_ 

olOO S00 . 600 

Heat protection filter 
Nonbinding principle curve 

I°"- , r\ 
I 

I 
l 

V ~ 

700 

r i 
\ 
\ 

' 

\ 
\ Xenon lomi, 

r\ I \ 
\ 

\ i • o· \_..- \. _/ I 

' r-.. I "u ' .... ./ 
800 900 1000 1100 1200 

itnml 

Construction Features : Durable mu111-1ayer cDe1ectr1c coatings, 1ow abeorpt1on 

chareteriatlca, environmentally stable, robust & ...y lo CHa'L 
'1>an8mlttanc.: T > 16" ~ NlwNn 426 .& l80 nm. · 

Substrate: · 

T < 6" •~ NlwNn IJOO A 1160 nm 

Heat rNlstant Boroslllcat. GlaN, 1 mm thick. Available In lllzN 
ranging from 10 X 10 mm to 180 X 110 mm. 
Custom Fabrications on requ..L 

s.rvlng thin-film,,_. of EJ.ctro-Opllca, S..CW and IHdJcal £1.ctronk» Ind,.,,,_ 



Thin-Films 
Research, Inc 
270 Littleton Road 
Westford, MA01886 

tel: 978 692.9530 
fax: 978 692.9531 

sales@thinfilmsresearch.com 
www.thinfilmsresearch.com 

Serving thin-film 

requirements of 

the electro-optics, 

semiconductors, 

sensors & medical 

electronics industries. 

APPL/CATION 
REPORT 104 

Custom Designed Optical Coatings : 

Using conzputer aided design and leading edge technology, 
we offer state of the art solutions to your optical needs, 

covering the : 
Visible, Ultaviolet and Infrared regions of the spectrum. 

~ also design & fabricate application specific 
optical coatings on active devices., such as 
Lithillm Nwbate Integrated Optic devices, 
Mercury Cadmium Telluride sensors etc. 

'--..... Single - Layer Design . 

.. \ 
i~ \ 
u I \ 

Multi - Layer Design. is \ , 
";: I 

1' 

' 
I 
1. 

\ 
\ / 

0e~1~, ~, ==10~1,;=1 ~,2~13:::.... ~,◄ --,1;;-s ~16 
WllfflENGTNl,.r.) 

For a complete list of services offered, please refer to our 
Brochure enclosed here. 

Serving thin-films needs pf Semiconductors, Ceramics and Electro-Optics industries. 
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APPL/CATION 

REPORT 101 

Thin fil~ Depositions Under Oxygen Partial Pressure: 

(Wzth Jon Beam Pre-cleaning and Ion Assisted Depositions) 

We can now grow highest quality thin film layers under precisely controlled oxygen 
partial pressures, either by Electron Beam or by Thermal Evaporation processes. 

This process can be used to deposit stoichiometric layers of oxides from source 
materials that are prone to dissociation during evaporation or to form oxides 
reactively during depositions. 

By employing Ion Assisted Deposition process, films of very high packing densities 
with improved refractive indices can be grown. 

The following are some of the oxide layers we can now 
deposit using this process: 

1. Aluminum Oxide ( Al2O3) 
2.'Silicon Dioxide ( SiO2) 
3. • Magnesium Oxide 
4. Titanium Dioxide ( TiO2) 
5. Iron Oxide 
6. Niobium Oxide 
7. 1antalum Oxide 
8. Tungsten Oxide 
9. Zirconium dioxide 

10. Ruthenium Oxide 

For a complete list of services offered, please refer to our 
Brochure enclosed here. 

Serving thin-films needs of Semiconductors, Ceramics and Electro-Optics industries. 
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APPLICATION 

REPORT 103 

Thin-film Metallizations of: 

Diamond Substrates 

. . . 
. . ... . .. 

fr::~~: 

•• ·~ • 

& 

Silicon Carbide Substrates. 

Because of their excellent thermal conductivity, Diamond & 
Silicon Carbide substrates are being used more frequently 
for superior thermal management of Semiconductor and 
Electro - Optical devices under performance. 

Using our proprietary processes we can now grow durable 
and rugged thin-films of various metals on these substrates, 
rendering them suitable for mounting electronic components. 

Some of the typical metallization layers are Nicke~ Copper, 
Silver, Gold, Palladium, Platinum, Titanium etc. 

Please contact us for a discussion of your specific needs. 

Silicon Carbide 

/ 
or 

Diamond 

For a complete list of services offered, please refer to our 
l 

Brochure enclosed here. 

Serving thin-films needs c.f Semiconductors, Ceramics and Electro-Optics industries. 
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APPL/CATION 

REPORT 107 

Custom Designed ~hin-Film Circuits : 

' We design and fabricate, application specific Thin-Film resistor/conductor circuits 
on various Ceramic and Quartz substrates for micro-electronic applications. 

Some of the. Resistor layers we can deposit are : Nichrome (NI/Cr) 

' 

Slchrome (SI/Cr) 

Cermet (Cr/S10) 

Tantalum Nitride Etc. 

Stoichiometry of the films are computer 
controlled to achieve the desired TCR & 
Sheet resistance values. Passivation layers 
are applied where necessary. 

Corul.uctivit patterns : These are usually madeup of several layers, 
chosen to Iilee~ complex requirements of adhesion, diffusion barrier, 
contact resistance, solderability, thermal management etc. 

Some of the conductive systems are Ti/Pd/Au, Ti-W/Ni/Au, Cr/Ni/Au, 
Cr/Cu/Au, Ti/J>t/Au etc. 

Multiple layer.; are deposited without breaking the vacuum, for high 
reliability. 

For a complete Ust of services offered, please refer to our 
Brochure enclo$ed here. 

Servicing thin-film needs of Electro-Optics, Sensors and Medical Electronics industries 
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APPL/CATION 

REPORT 105 

Custom Th1n-Film Coatings On Machinable Ceramics 

Machinable ceramics such as MACOR & Mlcalux are finding 
wide applications in Sensors and Electronics Industries. 

We can now deposit rugged thin- film coatings on intricate parts 
making them suitable for attachment of various devices or for 
making electrical connections. 

We can also provide optical coatings on finished surfaces 
for high reflectivity etc. 

Using our proprietary processes we can deposit durable multi 
layer metallizations. Further machining of the parts after coatings 
a ... e done, is possible. 

Patterning of the metal layers on these ceramic substrates can 
ak,o be done, to suit individual needs. 

For a complete list of services offered, please refer to our 
Brochure enclosed here. 

SeNing thin-films needs of Semiconductors, Ceramics and Electro-Optics industries. 
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PRODUCT 
BULLETIN 508 

Metallized Ceramic Wafers 
(Ab03, BeO, AIN) 

Substrate Sizes: 1" x 1" to 12" x 12"; Custom sizes and shapes available 

Th. -Films Research, Inc: 
lD •., ·1·•CHNOLOCS MAI>~ 10 OIWEI< 

-r,11N -FI=• " 

We design and fabricate application specific Thin-Film resistor/conductor circuits 
on various Ceramic and Quartz substrates for micro-electronic applications. 

Custom Conductive Patterns: These are usually made up of several layers, 
chosen to meet complex requirements of adhesion, diffusion barrier, contact 
resistance, solderability, and thermal management etc. 

Multiple layers are deposited without breaking the vacuum, for high reliability. 

Custom sizes and metal thicknesses available. 

Metallized with: Ti-Pt-Au 
or 

Ti-Ni-Au 
or 

Ti-Ni-Cu-Au 

For a complete list of services offered, please refer to our Brochure enclosed here. 

Serving thin-film needs of Semiconductors, Electro -Optics, Sensors, and Medical Electronic industries 
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APPL/CATION 
REPORT102 

Custom Designed Thin-Film Circuits 
We design and fabricate application specific Thin-Film resistor /conductor 
circuits on various Ceramic and Quartz substrates for micro-electronic 
applications. 

Thin-Films Research, Inc. 
0 "THIN-FILM TECHNOLOGY MADE ro ORDER " 

Stoichiometry of the 
films is computer 
controlled to 
achieve the desired 
TCR & Sheet 
resistance values. 
Passivation layers 
are applied where 
necessary. 

Some of the Resistor layers we can deposit are: Nichrome (Ni/Cr) 
Sichrome (Si/Cr) 
Cermet (Cr/SiO) 
Tantalum Nitride etc. 

Conductive Patterns: These are usually made up of several layers, chosen to 
meet complex requirements of adhesion, diffusion barrier, contact resistance, 
solderability, and thermal management etc. 

Some of the conductive systems are Ti/Pd/Au, Ti-W/Ni/Au, Cr/Ni/Au, 
Cr/Cu/ Au, Ti/Pt/ Au etc. 

Multiple layers are deposited without breaking the vacuum, for high reliability. 

For a complete list of services offered, please refer to our Brochure enclosed here. 

Serving thin-film needs of Semiconductors, Electro-Optics, Sensors, and Medical Electronic industries 
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APPL/CATION 
REPORT 106 

Computer Controlled Co-Deposition of two Materials 
To Form: 

- F.xotlc Alloys (Cobalt silicide, Goldmn eutectic layers etc.) 

- Magnetic Thin-FIims (Permalloy, Samarium/Cobalt etc.) 

- Thin-FIim resistor layers such as Sichrome (SVCr). with very low TCR 

(With Ion Beam Pre-cleaning and Ion Assisted Depositions) 

Ranse = 20.460 keV 10 . 

Simultaneous deposition of two materials, from computer controlled 
separate sources offers high degree of flexibility to custom tailor the 
stoichiometry and assures reproducibility. 

This process eliminates many disadvantages such as dissociation and non 
uniform target erosion, inherent with depositions from a single composite 
target materi~l. 

For a complete list of services offered, please refer to our 
Brochure enclosed here. 

Serving thin-films n~s of Semiconductors, Ceramics and Electro-Optics industries. 
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APPLICATION 
REPORT 121 

Thin Film Coatings 

for Thermal Management 

• Metallized High thermal Conductivity Carrier Substrates 

• Diamond Substrates 

• Aluminum Nitride substrates 

• Silicon Carbide Substrates 

• Thin Film Phase change materials 

• GeTe layers 

• Ge Sb Te Layers 

• Dense Carbon and Graphene Layers 

Please contact us for a discussion of your specific needs. 

Au~ 

Ni--

Ti 

Au 
~~~~~~~...-1rrr~ 

---- • ti p-nJunc on 
Silicon Carbide 

Diamond 
/ 

or 

For a complete list of services offered, please refer to out Brochure 
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requirements of 
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semiconductors, 
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electronics industries. 

\lersatility In Thin-Film Technology ! 

Custom Thin-film Coatings For Optics & Lasers 

Depc~itions Of Transparent Conductive Coatings(ITO) 

Heat Reflecting Optical Filters 
Metallizations Of Thin Flexible Materials 

And Optical Fibers 

Beam Splitters , UV Blocking 
Filters & Dichroic Filters 

Custom Designed Optical Coatings 

Depositions Of Dielectric Layer • • 

Metallized 

Ion Assisted Depositions 

Simultanious Depositions Of Two 
Materials To Form Exotic Alloys 

sitions for "lift-otr' Process 

Ion Beam Pre-cleaning 

Barrier Metals 

• Metallizations On 
PZTwafers 

• . Custom AIR Coatings 

Coatings For Integrated Optics & 
Fiber Optic Sensors 

Metallizations For Machinable Ceramics (MACOR) 

Class-1000 Clean-room Processing 

Custom Thin-Film Coatings For Semiconductors, . 
Electro-Optics, Medical Electronics & Ceramics Industries 

Servicing thin-film needs of Electro-Optics, Sensors and Medical Electronics industries 
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