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People are beginning to demand the
same rich media content and services on
their wireless devices as they already
have through fixed line broadband net-
works. In terms of the provision of ser-
vices to these devices, wireless band-
width continues to increase through the
deployment of 2.5G and 3G networks.
There are a number of other factors to
take into account, however. Devices dif-
fer in terms of processing power, mem-
ory, and other capabilities and may also
support a variety of different protocols
for the delivery of content. What’s more,
different bandwidth constraints and
interface standards often characterize 
the networks that support these devices. 

As a result, the content being delivered,
which could be communication from
another user, needs to be converted
according to the characteristics of the
network and devices. Access between
devices needs to be mediated, which
essentially involves the translation of
protocols used by specific networks and
devices. In the telecom arena, this
translation is called transcoding. 

The Dilithium Networks solution
One company leading the development
and deployment of solutions for seamless
audio and video communication services
between legacy and emerging networks
and terminal devices is Dilithium Net-
works of California. Dilithium Networks
supplies network equipment suppliers,
device manufacturers, and carriers with
products that enable interconnectivity
between diverse networks and a high level
of interoperability between multimedia
network devices.

The Dilithium Core Transcoder (DCT)
series of products is at the heart of the
company’s multimedia solutions. This is a
family of proxy transcoding servers and
transcoding engines that emulate various
devices to enable seamless audio and
video communication across networks,
end points and standards. They incorpo-
rate scalable carrier-class network engines
that transcode in real-time and on the fly

(without full decode and recode) between
all the major standards in audio and video,
including GSM-AMR, EVRC, G.723.1,
G.729, QCELP, MPEG2, MPEG4, H.261,
and H.263. DCT 2000 Transcoding Media
Gateway is a carrier class, remotely man-
aged network product that functions as a
co-processor to media gateways and call
switching centers, providing networks
operating under different audio and video
coding protocols with the ability to com-
municate without the need for full-transla-
tion (full decode and re-encoding of audio
or video) (see Figure 1).

Designed to be deployed alongside media
gateways and media gateway controllers
at the edge of networks, including wire-
less, fixed line, LAN and WAN, the DCT
series allows people to communicate with
other people and access information in
a rich media format from any device,
anywhere. They are targeted at network
equipment and device manufacturers,
mobile network operators, Internet service
providers (ISPs), content providers, and
aggregators.

Differentiation through innovation
A key stage in the design process for
Dilithium Networks was to identify that
its core strengths were developing innova-
tive software, and it was this capability
that could put it ahead of the competition.
One example of Dilithium Networks’ soft-
ware innovation is the methodology
behind its transcoding software. Trans-
coding can be performed using brute-
force methods, which employ full decod-
ing and recoding. These methods are
called tandem transcoding. Dilithium
Networks’ transcoding technology is not
brute-force, but employs smart mapping
techniques, which significantly reduce
system resource requirements, leading to

higher performance, and lower deploy-
ment costs. This is the case for both audio
and video transcoding.

Hardware architecture
Having established that software was
where Dilithium Networks could differen-
tiate its products, the company made the
decision to use an off-the-shelf hardware
solution to help minimize development
costs and accelerate time to market.
Dilithium Networks selected CompactPCI
building blocks from Motorola Computer
Group. The company recognized that the
open nature of Motorola’s products was an
excellent fit for its needs, offering perfor-
mance and density but in an open software
environment that allowed it to innovate.

For example, the DCT 1000 is housed in a
Motorola CPX1200 series chassis with
one or more CPV5370 series host proces-
sor cards and a number of ComStruct
CPCI-C6410 DSP-based blades function-
ing as transcoding engines. These trans-
coding engines are hot swappable, and
therefore, allow maintenance without in-
terrupting service, which is key to Dilith-
ium’s aim to provide 24/7 lights-out oper-
ation. Dilithium Networks’ strength in
software is shown in the architecture of
the DCT series – the company’s smart
transcoding technology is deployed on
industry standard CompactPCI building
blocks from Motorola (see Figure 2).

Dilithium Networks’ customers often
require systems with different channel
densities, so the company needed to sup-
port high channel densities as well as
smaller systems and form factors. This
made scalability an important issue, so
Motorola’s range of chassis was key in
enabling Dilithium to address these multi-
ple needs, from the smaller CPX1200
series with a few DSP blades to top of the
range chassis such as the Motorola’s
multi-service transport platform (MXP)
family with up to 18 payload slots.

Transcoding engines
The ComStruct CPCI-C6410 blade can be
located within a range of chassis, depend-
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ing on system requirements, and are in-
herently scalable. They operate inde-
pendently, with each controlled by an
onboard host processor that distributes the
load to a bank of DSPs functioning as
transcoding coprocessors. Each CPCI-
C6410 blade features a bank of eight
TMS320C6203 DSPs and a powerful
MPC8260 communications processor for
performing the transcoding function. The
DSPs are all supported with 16 Mbytes of
local SDRAM, which is especially impor-
tant for multichannel video applications
where memory size and performance are
key. The ComStruct CPCI-C6410 from
Motorola Computer Group is the powerful
transcoding engine that drives Dilithium
Networks’ products (see Figure 3).

The CPCI-C6410 supports a variety of
network bearers in line with Dilithium
Networks’ requirements. TDM channels

can be terminated locally on each board
using a T1/E1 module, and the inclusion
of an H.110 interface allows these calls to
be processed locally or routed to other
boards in the system. This resource pool-
ing approach is important in larger sys-
tems and provides scalability while main-
taining a highly efficient architecture –
free from any need for over-provisioning
of links. In the future, should the system
need to scale beyond T1/E1s, it will also
be possible to add higher capacity T3 or
STM-1 line cards with calls distributed
over the H.110 backplane. Again, the key

here was to maintain a resource pool
where full interconnectivity is possible
between all channels and all processing
resources to avoid the need for over-pro-
visioning of links or resources.

On board the CPCI-C6410 blade, a local
timeslot switch is managed by the
MPC8260, providing the capability to
switch any channel between T1/E1,
H.110, and the DSPs. Additionally chan-
nels can be routed to the MPC8260 for
processes such as running signal stacks.
The ComStruct CPCI-C6410 is designed
for multi-channel video applications
where memory size and performance are
key (see Figure 4).

Each CPCI-C6410 blade also provides a
100Base-T Ethernet interface for termi-
nating IP channels or acting as a system
management path. This includes a second
port capable of supporting failover pro-
tection on that link, which, for instance,
can protect against line cuts and other
external failures. For larger systems, cPSB
(PICMG 2.16) connectivity is available to
minimize external cabling and allow the
system’s Ethernet switch to be mounted
within the chassis.

Onboard DSPs and MPC8260 are closely
coupled with a choice of local PCI bus or
a low latency BiFIFO based link. In IP
based systems, the incoming packets
would be routed via the MPC8260 and
over either of these links for voice and
video processing on the DSPs.
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Scalability
As part of the ComStruct range, CPCI-
C6410 retains much of the architecture of
Motorola’s previous C6000-based boards
while fully exploiting a host of new fea-
tures. This means immediate familiarity
across board generations for experienced
C6000 developers and a clear route for
application migration when expanding or
upgrading capability. 

Motorola is also developing products based
on the next generation of DSPs. This will
provide immediate familiarity for cus-
tomers with the ability to reuse much
of their software investment. Working
together closely will allow Dilithium early
access to next-generation technology. As
much of the system is based on open stan-
dards, it will be possible for the company
to upgrade more frequently to the latest
technology and more quickly realize the
lower costs and improved performance.

Benefits of the Dilithium Networks
solution
Both DCT products are scalable in terms
of features, capacity, and market applica-
tions. These benefits present a number of
key value propositions to a wide range of
customers, including communications
equipment providers, device manufactur-
ers, local exchange carriers, mobile net-
work operators, ISPs, content providers,
and aggregators.

Lower operating costs and higher
grade of service
Network equipment providers are typi-
cally able to achieve a limited number of
channels within a give space for audio and
video transcoding. Dilithium’s patented
smart transcoding products and adaptive
rate control, based on advanced signal
processing technologies, can significantly
increase the available channels within a
given space without compromising qual-
ity, which lowers per channel costs. 

This increases carriers’ revenue potential
by enabling them to react quickly in
deploying new rich media based content
or services, with minimal customization
of the network. In addition, the fine-
grained control over bit rate allows carri-
ers to accurately target plans to different
customer demographics.

Protects existing investment
Dilithium’s technology provides a univer-
sal media experience, capabilities
exchange, and mode selection across a
wide variety of devices, handsets, and
suppliers, eliminating the need to cus-
tomize the network. The DCT series can
also bridge legacy networks, further help-
ing to protect carriers’ investments in
existing infrastructure.
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