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S ignificant progress in high-resolution phase holo
graphic materials such as dichromated gelatin (DCG), 

PVA-based polymers, PMMA-based polymers, and D C G / 
polymer grafts, has stimulated several attractive applica
tions of high-efficiency Bragg holography, including holo
graphic notch filters, Lippmann holographic mirrors and 
holographic optical elements (HOEs), display holograms, 
holographic gratings, solar-control holowindows, and, re
cently, VLSI Holoplanar™ interconnects (based on Bragg 
multiplex holograms, integrated with planar wave
guides1), developed in POC's optics lab 2 . 

In all of these applications, very intense (> 5W) and 
stable continuous power Argon laser sources are used. 
Bragg wavelength shift (0.3-3 µm), tunability of Bragg 
bandwidth (5 nm-300 nm), and variable refractive index 
modulation (0.0001-0.1) are achieved by suitable holo
graphic processing, coating, and recording. Various highly 
efficient HOEs have been fabricated in the IR, visible, U V , 
and X U V spectral regions with diffraction efficiency up to 
99.8% and low material absorption.2 

Conventional (3D) holographic interconnections have 
serious alignment problems, relatively low interconnecta
bility, and low ruggedization potential. In particular, the 
low interconnectability and low Bragg selectivity of con
ventional holographic interconnects (< 20) is due to rela-

Planar topology of Holoplanar™ interconnects. Bragg 
selectivity and interconnectability is not limited by holo
gram coating thickness, but rather by hologram interac
tion length, T. 

tively short hologram interaction length (determined by 
coating thickness, usually < 20 µm). On the other hand, 
bulk Bragg HOEs (>1 mm), based on photorefractive ma
terials such as LiNbO3, BSO, and SBN, can potentially 
have low dispersion and very high interconnectability; 
however, they suffer from nonlinear cross-couplings and 
high inherent material absorption losses. In addition, dif
fraction efficiencies of multiplex photorefractive holo
graphic gratings are strongly limited by relatively low re
fractive index modulation (< 10 - 4). In fact, to achieve high 
interconnectability and high hologram efficiency at the 
same time, both hologram interaction length and refrac
tive index modulation should be sufficiently high. The 
product of these quantities constitutes the figure of merit 
(FOM) for the holographic interconnect system. 

Holoplanar™ interconnects, based on Bragg multiplex 
holograms implanted to planar waveguides1 (see figure), 
operate on guided waves in monolithic integrated optic 
substrates and have topology compatible to micro-elec
tronics.2 The most notable of features, the Bragg selectivity 
of planar multiplex holograms, is not limited by hologram 
coating thickness, but rather by guided wave hologram 
interaction length, T, which can be > 1cm. Thus, for the 
single mode case, polymer-based planar Bragg holograms 
can approach the F O M , four orders of magnitude higher 
than that for conventional holographic interconnects, and 
the interconnectability of the resulting highly-parallel ho
loplanar interconnects can be very high (>10 4, fan-out), 
still preserving low insertion losses per channel (< 1db). 

Recent P O C results are: 1:9 fan-out and 1:3:3 cascade, 
with > 80% efficiency. The one-year projection is to in
crease the interconnectivity by one order of magnitude 
and combine the holoplanar interconnects with integrated 
optics. The high interconnectability, high optical efficien
cy, and microelectronic topology of holoplanar intercon
nects offer a broad spectrum of unique applications relat
ed to VLSI electronics, fiber-optic L A N communication, 
and optical computing, such as integrated optical clocks, 
high-density W D M s , chip-to-chip VLSI interconnects, 
switchable delay lines, etc. 
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