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Using Shaped Piezo Silicon technology results in a highly efficient high-resonant-frequency 
jet design with no contact between the jetted material and the PZT crystal. By shaping the 
silicon nozzle, the Shaped Piezo Silicon technology tackled a major impediment to jetting 
accuracy and uniformity. Precise control of the nozzle’s shape and absolute position on the 
silicon die permits higher drop placement accuracy over greater throw distances. The robust 
silicon structure lends itself to solid, reliable operation and long service life.  
 
The benefits of Shaped Piezo Silicon are manifold. 
 

 Compact Size – Placing PZT crystals on top of each ink channel allows each jet to 
fire simultaneously virtually without crosstalk, thereby eliminating the need for three 
times as many channels to achieve the same throughput. This has a profound impact 
on the size and mass of the jetting structure (see Figure 3), allowing the significantly 
smaller head to operate faster, more reliably and more efficiently than shared-wall 
designs. 

 
 High Speed – Dedicating one PZT crystal to each jet also enhances the high-

frequency piezoelectric response inherent in Silicon MEMS devices to achieve the 
higher firing rates demanded by faster printing speeds, enabling higher throughput. 

 
 Placement Accuracy – Superior overall jetting uniformity adds resolution to the 

throughput equation, allowing precision-manufactured Shaped Piezo Silicon 
printheads to operate at high speed while achieving the accurate drop placement 
needed to produce images with vibrancy and clarity.  

 
 Versatility – M-Class printheads and jet modules support multiple fluid types 

including UV-curable, organic solvent and aqueous ink formulations, allowing a 
broader application range. They also enable new VersaDrop technology, which offers 
more functionality for modulating drop size than conventional grayscale methods. 

 
 Printhead Reliability – The robust monolithic silicon structure and more compact 

design lends itself to highly reliable operation and longer service life than other 
designs.  

 
 Design Flexibility – Whether to accommodate future market needs or engineering 

requirements, the native drop size or other jetting characteristics can be changed 
simply by adjusting the photolithographic masks used to define the critical jet 
dimensions. Shaped Piezo Silicon has exhibited its versatility with the commercial 
introduction of native 10-picoliter to sub 1-picoliter jet modules. 

 
• Cost Advantages – The ability to systematically drive a lower price per jet while 

increasing nozzle count is critical to opening new applications. Shaped Piezo Silicon 
is extensible and as a result provides significant economies of scale for cost effective, 
high performance solutions today and is well positioned to open new applications in 
the future. 
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The use of Shaped Piezo Silicon MEMS has a 
profound impact on the size and mass of the 
jetting structure as seen in this size 
comparison between a 304-channel 
FUJIFILM Dimatix Spectra M-300-10 silicon 
die with attached driver ASICs, and the 
Galaxy – a 256-channel, 30pl jetting 
assembly.  Both devices are roughly 
equivalent in function and ink throw rate. 
  
 
 
Integration in Spectra® M-Class Printheads 

Each of the printheads in the FUJIFILM Dimatix Spectra® M-Class product family is 
manufactured using the company’s Shaped Piezo Silicon MEMS technology. The Shaped 
Piezo Silicon process combines the features and precision of silicon MEMS with drop-on-
demand piezoelectric microfluidic pumping in a single monolithic structure with sub-micron 
accuracy. 
 
 M-300/10 Jet Module  

The FUJIFILM Dimatix Spectra® M-300/10 Jet Module features 304 nozzles precisely 
spaced in a single row of jets at 180 nozzles per inch, with a nominal 10-picoliter native 
drop size. Jetting velocity is approximately 8 meters per second with 10- to 14-centipoise 
viscosity inks, using a drive voltage of less than 30 volts. Importantly, the M-300/10 can 
operate at temperatures up to 70ºC, while delivering superb drop straightness and 
excellent uniformity. These features, combined with the inherent high frequency made 
possible by Shaped Piezo Silicon MEMS manufacturing, makes the M-300 highly 
productive as well as compact. 

 
The use of Silicon processes also permitted built-in acoustic inlet filter posts, in addition 
to a last-chance filter, to be included within each channel (see Figure 2). Precision 
registration points added to the outside of the package absolutely reference the nozzle 
locations to within a few microns. The inlet posts reduce the risk of catastrophic 
contamination while precision alignment features aid in the event of field replacement of 
the jet module. 
 
The M-300/10 Jet Module also features dual ink ports, permitting easier flushing, quick 
color changeovers, and ink re-circulation. A heater and thermistor is included within the 
assembly to maintain precise control of the ink viscosity while jetting. The custom driver 
ASICs are double buffered to permit the high speed data transmission necessary to 
support the jet module’s fast frequency response and enable grayscale operation. 

Figure 3 
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 M-Class Hex Printhead 

Collectively, these characteristics make a big difference in multiple-head assemblies. The 
FUJIFILM Dimatix M-Class Hex Modular Printhead is a 6-color print unit that 
incorporates six M-300/10 Jet Modules delivering high-accuracy 180-dpi printing with 
dramatically reduced size and mass for scanning applications. The M-Class Hex 
Printhead offers compact functionality with integral ink reservoirs, heaters and ink-level 
sensors and a programmable drive amplifier in a head assembly featuring precisely 
aligned jet modules. 
 

VersaDrop™ – Producing Grayscale at Production Speed 

Precise control over nozzle shape and absolute drop position coupled with the high firing 
frequency of Shaped Piezo Silicon MEMS design also enables M-Class printheads to deliver 
high-accuracy, variable-drop jetting without affecting device throughput or productivity.  
 
FUJIFILM Dimatix’ patented new VersaDrop™ technology takes full advantage of the 
inherent high frequency response of Dimatix MEMS-based ink jet designs to offer flexible 
and versatile printhead operation. 
 
The defining characteristic of VersaDrop jetting technology is the non-resonant excitation of 
the piezoelectric element with waveforms of varying amplitude. Metered amounts of ink are 
pumped into a single drop before the ligament detaches from the nozzle. This capability can 
be exploited to produce variable size drops and accommodate a broader range of jetted fluid 
properties with no compromise in jetting productivity.  
 
In addition, the ability to precisely modulate the size and shape of individual ink drops, and 
accurately place them, gives the new VersaDrop jetting technology the ability to produce 
smooth tonal variations and extremely fine features. It also offers a more robust solution 
compared to competitive grayscale methods for modulating drop size, by producing a single 
drop at high speed, rather than a burst of drops at significantly slower speeds. 
 
Products using the new variable-drop jetting technology can be designed with a single M-
300/10 jet module or entire M-Class printhead arrays. 
 
VersaDrop jetting technology provides unparalleled versatility to innovative systems builders 
in designing and producing printing products without their having to make tradeoffs between 
production speed and print quality.  
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Field-Proven Application 

The same silicon MEMS and proprietary Shaped Piezo Silicon manufacturing techniques 
used to produce the M-Class modules for printing applications have been field-proven in 
FUJIFILM Dimatix Materials Cartridge (DMC) products used routinely for materials 
deposition applications.  
 
FUJIFILM Dimatix has shipped thousands of DMC 10-picoliter and the new DMC 1-
picoliter cartridges for use with more than 150 Dimatix Materials Printers (DMP) installed at 
customer sites. 
 
These applications run the gamut – from depositing picoliter-sized droplets of fluids such as 
liquid silver and organic "inks" on surfaces including flexible substrates, flat panel and 
flexible displays and printable electronics, to bioscience and a wide variety of others – in 
addition to handling UV, aqueous, solvent-based and many other fluids jetted onto paper, 
vinyl and almost any other substrate imaginable for print. 
 

About FUJIFILM Dimatix 

FUJIFILM Dimatix, Inc., a wholly owned subsidiary of FUJIFILM Corporation, is driving a 
revolution in micro-production technology that is delivering a new generation of applications 
in imaging, electronics and the biosciences. Through its Printing Products operation – which 
has played a major role in making industrial piezoelectric ink jet technology the mainstay in 
digital wide format graphics, coding & marking, and addressing applications – the company 
is a leading developer and manufacturer of high-performance ink jet printheads and 
components used in a broad range of industrial, non-impact imaging applications. Its 
Deposition Products operation is evolving ink jetting technology into a production process 
that lowers the cost, time and environmental impact of producing electronic circuits and 
functions for RFID tags, flat panel displays, circuit boards and other electronic and 
bioscience applications. Multiple generations of the company’s drop-on-demand printheads 
are now in use in high performance non-impact imaging and precision deposition equipment 
throughout the world. FUJIFILM Dimatix is headquartered in Santa Clara, California and its 
Printing Products operation is located in Lebanon, New Hampshire. The company has sales 
and services offices worldwide. For more information, visit www.dimatix.com.  
 
Editorial Contact 
FUJIFILM Dimatix, Inc. 
Edward Chrusciel 
603-443-5364 
echrusciel@dimatix.com 
 
Shaped Piezo Silicon and VersaDrop are trademarks of FUJIFILM Dimatix, Inc. 
Spectra is a registered trademark of FUJIFILM Dimatix, Inc. 



COMPANY BACKGROUNDER
Raster Printers Inc.

Raster Printers Inc. (RPI), a wide format graphics printing systems
Company was founded in Palo Alto, California in early 2004. The
Company’s mission is to provide the highest quality wide format
production printing systems including printers, inks, software and
technical support on a worldwide basis.

RPI’s strategy is based on focusing on developing and marketing mid
range systems at attractive prices by applying its team’s extensive
background in producing cost effective designs.

Environmentally conscious, RPI is dedicated to offering only the most
environmentally friendly products using only UV curable or aqueous
inks for the imaging process. No special ventilation requirements are
necessary for safe and friendly operation of RPI printing systems.

RPI launched its first product, a 72 inch wide UV printer at SGIA in
October 2004 in Minneapolis. A second, high speed version called
Daytona was launched a year later at SGIA 2005. Company’s products
are sold and supported by company’s direct sales and support personnel
as well as through select dealer partners.

Company’s latest product, Daytona T600UV a stationary vacuum table
flatbed printer, will be introduced at the ISA Sign Expo in Las Vegas in
April 2007.

Mr. Rak Kumar, the founder and CEO of RPI was the previous CEO of
Oce Display Graphics and Raster Graphics. At Raster Graphics and Oce,
Mr. Kumar was responsible for the introduction of some of the most
successful graphics products in the industry including the Arizona
family of roll to roll Solvent printers and Flatbed UV printers.

2192 Bering Drive • San Jose, California 95131 • www.rasterprinters.com 
1-408-545-0540 


