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10.

11.
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13.

14.

15.

"Method and Apparatus f@ispensinga Fluidwith Dispersd Particles Theein,” U.S. Patent
4,812,856, D.BWallace, Mach 14, 1989.

“Method and Appaatusfor SerializingPrintedCircuit Boards ad Flex Circuits,” U.S. Patent
4,853,317, D.JHayes, Augist 1, 1989.

“Method of Making Apparatusfor Dispenang Smdl A mountsof Huids” D.J. Hyes and J.R.
Pies, U.S. Btent 5,053,100, Gaber 1, 1991.

“Method and Apparatus for Improved Laser Surgery,” U.S. Patent 5,092,864, D.J. Hayes, J.L.
Matthews, and M.M. JudWMard 3, 1992.

"Method and Apparatus f@olderingwithoutusing Flux" D.J. Hayes, U.S5,193,738. Maric
16, 1993.

"Method and Apparatus for Dispensing Spherical-Shgped Quantities of Liquid Solder," D.J.
Hayes, D.B Wallace ad M.T. Boldman, US. Patent 5,229,016,l§ 20, 1993.

“Method of Making Solderinter@mnnectArrays,” D.J. Hayes,U.S. Patat 5,377,902, January
3, 1995.

“Solder Compositionsand Methods of Making Same,” D.J. Hayes, U.S. Patent 5,411,602, May,
2, 1995.

“Method ard Appardus for Forming Microdrgplets d Liquidsat Elevated Temperaures” D.B.
Wallace, U.S. Patent 5,415,679, M&y, 1995.

“Method forProducingVlicro-Optical Components,” D.J.Hayes, U.S.Patent 5,498,444, Maic
12, 1996.

“Controlling Depoling and Agng of Piezoelectric Tansduces,” D.B. Wallace ad R.E.
Marus&, U.S. Patent 5,643,353,ly 1, 1997.

“Method ard Apparatus for Making Miniatuized Dagncstic Arrays,” D.J. Hayes, D.B.
Wallace, ad C.J Fredeickson, U.S. Patent 5,658,802 , Ais) 19, 1997.

“Process for Dispernsing Semiconductor Die-bond Adhedve Using a Printhead Having a
Microjet Array andtheProduct Produced kipe Procss,” D.J. Hags, U.S. Patent 5,681,757,
October28, 1997.

“Method for Electro-depasition Passiation of Ink Channels in Ink Jet Pmthead,” D.J. Hayes,
U.S. Patent 5,688,391, Novemids}, 1997.

“Method for ProducingMicro-opticd Components,” D.JHayes and W.R. CagXJ.S. Patent
5,707,684, dnuay 13, 1998.
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“Methods and pparaus for Direct Heding of Biological Material,” D.JHayes, D.B Wallace,
and C.JFrederckson, U.S. Patent 5,721,123 bfeary 24, 1998.

“In-line Themo-cyler’, D.J. Hayes, D.B Wallace, ad C.J Frederickson, U.S. Patent
5,736,314, April 7, 1998.

“Manufactureof Coaed Spleres,” D.J.HayesandM.W. Hartnett, U.S. Paent 5,736,074, April
7, 1998.

“Printhead br Liquid Metals and Method dfse,”S.D.Ayers, D.J. Hags, M.T. Boldman, and
D.B. Wallace, U.S. Patent 5,772,106, June 30, 1998.

“Method and Apparatus for Making Apparatus for Conducting Biochemical Analyses,” D.J.
Hayes, D.B Wallace, ad C.J Frederckson, U.S. Patent 5,849,208, [@etberl5, 1998.

“Method for Electro-depaosition Passiation o Ink Channels in Ink Jet Pmthead,” D.J. Hayes,
U.S. Patent 5,858,190aduay 12, 1999.

“Process br Manufacturing Metal Ball Electrodes for a Semiconductor Device,” D.J. Hayes,
U.S. Patent 5,861,323aduay 19, 1999.

“Direct Solder Bimping ofHard to SoldeSubstrate,” D.Hayes, M.T.Boldman,and Virag
G. Shah, U.S. Patent 6,015,088nJay 18, 2000.

“Method of Drop Siz Modulation with EtendedTransition Time Wavefan,” R.G. Self and
D.B. Wallace, U.S. Patent 6,029,89@&0Fuay 29, 2000.

“Method of Formingan Adheive Conmction,” D.J. Hayes, U.S. Patent 6,077,380n& 20,
2000.

“Method forPreparing a Chip Scale P&age and Produdroduced bthe Method,” DJ. Hayes
and M.W. Hartnett, U.S. Patent 6,114,187, Septer@dbe2000.

“Orifice Array for High Density Ink Jt Printhead’ D.J Hayes, U.S. Patent 6,188,416,
Februay 13, 2001.

“I'mplantable Diagostic Sensor,” D.W. Tagr, U.S. Patent 6,267,724yly 31, 2001.

“Devices forPresentinghirborne Materids to the Nose,D.J. Hayes, C.JFrederckson, and
D.B. Wallace, U.S. Patent 6,325,475,dembe 4, 2001.

“Method for Collecting Interditial Fluid from the Sin,” D.J. Hayes,D.W. Taylor, ard D B.
Wallace, U.S. Patent 6,334,851, Januigr2002.

“Flexible Appaatus with Ablation Forne Chamber) for Conduting Bio-chemical
Analyses,” D.J. Hayes,D.B. Wallace,andC.J Frederckson,U.S. Patat 6,334,980, January
1, 2002.

“Digital Olfactometer and Method for Testing Olfactory Thresholds,” D.J. Hayes, I.
Achiriloaie, D.W. Tayor, N. Comparini, and D.BVallace, U.S. Patent 6,338,715, Janddry
2002.

“Method and Appaatusfor Dispensng AirborneMaterials for Controlling Pests” D.J. Hayes,
C.J Frederckson, and M. Sinks, U.Sakent 6,339,897, Januat®, 2002.
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“Flat-sided Fluid Dispengng Device,” T. Chen ard D.J. Hges,U.S. Pagnt 6,367,925, April
9, 2002.

“Cartridge Element forMicro Jet Dispensing,'D.W. Tayor, |. Achiriloaie U.S. Patent
6,378,988 , April 30, 2002.

“Method and Appaatus for eliveryof Fragarnces and \pors to the NoseC.J. Fredeickson,
D.B. Wallace, D.J. Hags, D.W. Talor, M.D. Hayes, U.S. Patent 6,390,453, M2y, 2002.

“L ow Cost M¢hod for Making Thermodectric Coolers,”D.J. Hayes, U.S. Patent 6,440,212,
August 27, 2002.

“Method forFabricaing LaminatedCarrie for Collectinginterstitial Fluid from the Skin,” D.J
Hayes, D.W. Talor, and D.B Wallace, U.S. Patent 6,620,283, Septenilte2003.

“Ink-jet Printing of Collimating Microlenses sntoOptical Fibers,” W.R.Cox and C. Guan,U.S.
Patent 6,625,351, September 23, 2003.

“Method forProducinga RberOptic Switch,” D.J. Hags, T. Chen,red W.R Cox U.S. Patent
6,642,068, Novembet, 2003.

“Method of Cdibrating a Sensordr Measuing Concentréion of Odors,”C. J Freleridkson,
D.J. Hayes, D.B. Wallace, D.W. Taylor, and M.D. Hayes, U.S. Paent 6,672,129, Januay 6,
2004.

“Precision Micro-Optich Elements and the Meod of Making Precision MicroOptical
Elements,” D.J. Hags, U.S. Patent 6,805,902 BlgtGberl9, 2004.

“Method forforming polymer mcrosphees,”D. Radulesa, U.S. patent 6,998,074, Breiay
14, 2006.

“Cat's Eye Retroreflector Array Coding Deice aad Method of Rbrication,” U.S. patent
7,152,984, Deember26, 2006.
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Patents Assigned to MicroFab’s Customers

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

“A pparatus and Processfor Reagert Fluid Dispersing ard Printing,” D .J. Hayes D.B. Wallace
D. VellLee, ad K. Housema, U.S. Patent 4,877,745, Octol3dr, 1989.

“Method of Forming Tapered Orifice Arrays in Fuly Assanbled Ink Je Printheads,” D.J.
Hayes, U.S. Patent 5,208,980, MAY, 1993.

“Sidewall Actuator for a High Density Ink Je Printhead,” JR. Pies, D.B. Wallace and D J.
Hayes, U.S. Patent 5,227,818JyJ13, 1993.

“High DensityInk Jt Printhead,”J.R. Pes, D.B Wallace, ad D.J Hayes, U.S. Patent
5,235,352, Augst 10, 1993.

“Method and Apparatusfor Film Coated Passivation of Ink Channelsin Ink Je Printhead,” D.J.
Hayes, J.RPies, U.S. Btent 5,334,415, Augpt 2, 1994.

“I'nk-Jet PrintHeal,” M.H. Everdt, D.B. WallaceandD.J. Hayes, U.S. Patat 5,373,314,
Deemberl3, 1994.

“High Densitylnk Jet Printhead,’D.B. Wallace, U.S. Patent 5,400,064, a1, 1995.

“Integrated Multicolor Ink Jet Prithead,” D. Fuging, JR.Pies,D.B. Wdlace, D.J. Hayes,U.S.
Patent 5,402,162, Man28, 1995.

“Enhanced UType hk JetPrintheads,D.J. HayesandD.B. Wallace ,U.S. Patat 5,406,319,
April 11, 1995.

“Ink Jet Pnthead Assenbly Having Aligned Dud Internal Channel Arrays,” D.H. Hayes,U.S.
Patent 5,414,916, Mal6, 1995.

“Method of Manufacturing aHigh Density Ink Je Printhead,” JR. Pies, D.B. Wallaceand D.J.
Hayes, U.S. Patent 5,433,809)yJ18, 1995.

“Method of Manufacturing aSingle Sid Drive System Interconnectabl e Ink Je Printhead,” D.J.
Hayes and J.LStortz U.S. Patent 5,435,06Qyly 25, 1995.

“Switched Digital Drive System for an Ink Jet Pmthead,” J.L. Soortz and D.B. Wdlace, U.S.
Patent 5,436,648uly 25, 1995.

“Droplet VolumeModulation Techniquesfor Ink Jet Printheads,” D.B. Wdlaceand JL. Stortz,
U.S. Patent 5,461,403, Octob&895.

“Appaatusfor Hlm Coded Pasiation of Ink Channels in Ink Jet Pmthead,” J.R. Pes,U.S.
Patent 5,462,600, Octob@t, 1995.

“Ink Jet Printhead Manufactured by a Film Coated Passivation Process,” J.R. Pies and D.J.
Hayes, U.S. Patent 5,481,28%3ndiay 2, 1996.

“Workpieces Manufactured by aFlm Coded Pasvation Piocess; J.R. Pis andD.J. Hayes,
U.S. Patent 5,506,034, April 9, 1996.

“Dual Element Svitched Digital Drive System,” J.L Stortzand D.B Wallace, U.S. Patent
5,521,618, May8, 1996.
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20.

21.

22.

23.

24,

25.

26.

27.

28.

“Method of Manufaduring PZT Piinthead,” D.J.Hayes, U.S. Patent 5,543,009, Aisj6, 1996.

“Method of Manufacturing aHigh Density Ink Je Printhead,” JR. Pies, D.B. Wallaceand D.J.
Hayes, U.S. Patent 5,554,247, September 10, 1996.

“I'nk Jet Printhead\ssemblyHavingAligned DualInterna Channel,”D.J. Hayes, U.S. Patent
5,557, 309, September 17, 1996.

“Multi-channd Array Actuation Sgtem for a Ink Jet Printhead,D.J. Hayes, D.B Wallace,
U.S. Patent 5,581, 286, Decber 3, 1996.

“Enhanced W Type hk JetPrintheads,” D.J. Ha&as, J.RPies, and D.BNallace, U.S. Patent
5,621,442, April 15, 1997.

“Process d Manufacturing a Drop-on-demand Ink Jet Pnthead Having Thermodectric
TempeatureControl Means,” D.J. Has, U.S. Patent 5,622,897,April 22, 1997.

“Single Side Drive System Interconnectdle Ink J& Printhead,” D.J.Hayes and JL. Stortz,
U.S. Patent, September 9, 1997

“Method of Formingan Oifice Array for aHigh Densitylnk Jet Printhead,” DJ. Hayes and
W.R. Cox, U.S. Patent 5,703,631, Deaker 30, 1997.

“I'nk Jet Printhead with Bilt in Filter Structure,’'D.J Hayes,U.S. Patat 5,742,314, April 21,
1998.

"Method for Produing Gradient Tonal Reprgentation and #®rinthead forproducingthe
Same,"David B Wallace, U.S. Patent 6,170,930,Ban. 9, 2001.

Patents Licensed to MicroFab

1-27 above

1. *“High Density InteronnectApparatusfor an Ink Jet Printhead,”J.L. Stortz U.S. Patent
5,345,256, September 6, 1994.

2. “Method of Manufacturing of a Page Wide Piezodectric Ink Jet Pinthead Assenbly,” K.R.
Walker, C.C. Scalf, D.BGranzow, U.S. Rtent 5,365,645, Noweber 22, 1994.

3. “Three Elemat Switched Digal Drive System for a Ink Jet Printhead,R.K. Williamson,
J.L. Stortz U.S. Patent 5,426,455)de 20, 1995.

4. “InkJetPrinthead Having aModulatable Cower Plate,” J.L. Sortz, U.S.Paent 5430,470, July
4, 1995.

5. “Method of M&ing an Elongated hk Jet Rinthead ,"D.B. Granzow, U.S. Rtent, 5,438,739,
August 8, 1995.

6. “Method and Appaatus for Pagwide hkjet Printheads,” LGood, U.S. Patent 5,440,332
August 8, 1995.

7. “Differential Drive Systanfor aninkJetPrinthead,” J.L. Sortz, U.S.Pdent 5444,467, Augus

22, 1995.
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11.
12
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14.

15.

16.

17.

18.

109.

20.

21.

22

“Method of Manufaduring Piezodlectric Printheads by Induction Heting of Low MeltingPoint
Metal Alloys,” R.D. Murphy U.S. Patent 5,479,684duay 2, 1996.

“Method of Manufaduring Inkjet Printheads,” BPlesinge, U.S. Patent 5,505,364, April 9,
1996.

“Piezoelectricinkjet Printhead Assenypand Method of Manudctue,” B. Plesinge, B. D.
Suma, U.S. Patent 5,535,494(yJ16, 1996.

Spot $ze Modulatablerik Jet Printhead,J,L. Stortz U.S. Patent 5,557,304, Sept. 17, 1996.

“Removable Orifice Plae For Ink Jet Pinting and Sevicing Apparatus” B. Plesinger, U.S.
Patent 5,563,641, Oct. 8, 1996.

“Self-Aligning Orifice Plate Forink Jet Rinthealds,” H.S. Merke, D.E. Goudp, U.S. Patent
5,604,521, Heruay 18, 1997.

“Multiple Printheadmk Jet Rinter Using hk Transér Medium,” D.B. Granzow, U.S. Rtent
5,677,719, Octobet4, 1997.

“Method of Manufaduringa PagWide Ink JetPrinthead,L.M. Good,U.S. Patat 5,678,290,
October21, 1997.

“Elongated hk Rt Printhead Usindpined Piezoelectric ¢tuator,”D.B. Granzow, U.S. Btent
5,751,318, May 2, 1998.

“Ink Jet Printhead HavingAn Ultrasonic MantenanceSystem,” D.M. Buner, U.S. Patent
5,757,396, May6, 1998.

“Page-wide Piezodectric Ink Jet Pmt Engine With Circumferentially Poled Piezoelectic
Materid,” R. D. Murphy, U.S. Patent 5,767,878)ie 16, 1998.

“Method of Manufacturing aPage-WidePiezodectric Ink J& Print Engine,” R.D. Murphy, U.S.
Patent 5,787,558, Augt 4, 1998.

“Processof Making an Qifice Rate for a Fage-Wde Ink Jet Rinthead” K.R. Walker, D.B.
Granzow, U.S. Rtent 5,955,022, Septemkizk, 1999.

“Methods and Apardus for AdhasivelyBondingan Oifice Plateto thelnterndly Chamberd
BodyPortion of anik Jet Rint Head Assembly” J.V. Davis,U.S.Paten6,079,810,June 27,
2000.

“Method of Applying Small Drop-shgped Quantities d Melted Sdder from a Nozzle to
Surfaes to BeWetted and Deve for Carryng out the Méhod,” H. Hieber U.S. Patent
4,828,886, May, 1989.
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