
High-Speed System Interconnect over Copper

2.5, 5, and 10 Gbps Serial Performance

D-PHY xGC Family

FIBER PERFORMANCE OVER COPPER

Today’s system designers have
two media options for box-to-
box interconnect – fiber and
copper - and choosing
between these alternatives
depends upon two variables –
speed and distance. Physical
layer transceivers supporting
fiber connectivity are used
when performance is beyond 1

Gbps or distances exceed 100 meters. A copper solution is
viable at speeds of 1 Gbps and below and distances of 100
meters and less. These technical boundaries place designers
in a predicament - the only choice above 1 Gbps and below
100 meters is an expensive fiber solution. Analogix breaks
through this physical layer paradox with solutions that offer
fiber performance over copper. For the first time, a cost-
effective system interconnect solution exists with aggregate
performance levels up to 25 Gbps and distances up to 35
meters over varied copper media.

STANDARD VS. PROPRIETARY SOLUTIONS: 
D-PHY XGC OFFERS BOTH

Whether the application requires multi-vendor, standards-
based interconnect or ultra high-speed proprietary intercon-
nect, Analogix covers both.  The D-PHY 5GC device is the
first high-speed transceiver to deliver 6.25Gbps per second
raw serial performance per copper twisted pair, whether
using an Infiniband cable or CAT 5e or CAT 6 unshielded
twisted-pair (UTP).  At a time when a UTP-based standard is 

still unresolved, system designers can now achieve up to
12.5 Gbps full-duplex over a single copper cable.  This cost-
effective solution, which also offers 25 Gbps full-duplex
over an Infiniband cable, is an excellent choice for short-dis-
tance interconnect scenarios such as stackable switches or
cross-rack clusters, where fiber has been the only choice.

The D-PHY 2.5GC device, designed for customers connect-
ing heterogeneous multi-vendor systems over copper media,
is fully 802.3ak-compliant (10GBASE-CX4).  Besides running
4 x 3.125 Gbps over 24-gauge Infiniband cable, the device
can drive nearly triple the specification and works over thinner,
more manageable gauge cable as well. 

SUPERIOR SPEED, DISTANCE, POWER, AND SIGNAL
INTEGRITY ADVANTAGE ANALOGIX

Different interconnect applications have different band-
width, distance, cost, and cable management requirements.
Stackable switches, for example, require short interconnect
distances, but extremely low cost and high cable managea-
bility, while optical switches or routers require longer dis-
tances and have higher serial bandwidth requirements. The
D-PHY xGC family meets all these application criteria since it
was designed to run at multiple serial data rates over varied
distances and cable media. 

The D-PHY xGC family achieves top marks in all critical 
system-level parameters.  In addition to the standard speed
and distance options defined by the IEEE, Analogix devices
offer twice the aggregate performance over Infiniband 

Four-member copper interconnect family dramatically
reduces cost, power, and complexity over fiber 
alternatives

Offers standard-based solutions - 10GBASE-CX4 and
upcoming 10GBASE-T - for multi-vendor interconnect 

Delivers ultra high-speed proprietary solutions over
UTP and Infiniband cable for virtual backplane 
applications

D-PHY 2.5GC supports 10GBASE-CX4 (802.3ak) 
standard at extended distance

D-PHY 5GC supports 12.5 Gbps over CAT 5e/6 cables
and 25 Gbps over Infiniband cable

All devices available in dual and/or quad configurations

Flexible 4:1, 2:1, or 1:1 multiplexing using eight 0.5 -
3.125 Gbps CML I/O

Low-power, EMI-resistant design consumes less than 
3 watts

Manufactured on standard 0.13-micron CMOS process

FEATURES AND BENEFITS



D-PHY xGC Family

CONTACT ANALOGIX

For more information on the D-PHY xGC family or to learn
about the unique CopperCore IP integration program, please
contact Analogix or visit the web at www.analogix.com

cable (25 Gbps) and 12.5 Gbps over CAT 5e cable, a UTP
variant not even supported by the upcoming 10GBASE-T
standard.  While most 10GBASE-T solutions available in
2006 are expected to burn over 7 Watts, the D-PHY xGC
family consumes only 3 Watts and is available today.

D-PHY xGC solutions also offer bit error rate performance
levels orders of magnitude better than typical system intercon-
nect solutions.  Leveraging Analogix’s expertise in backplane
SerDes, where BER performance is a critical parameter, the
D-PHY xGC family offers 10-16 BER or better, far exceeding
the 10-12 target set by the IEEE.

ARCHITECTURE ADDRESSES CRITICAL HIGH-SPEED
CABLE ISSUES 

Sending high-speed signals over copper cable, particularly
unshielded cable, poses special challenges: high levels of
crosstalk, impedance discontinuities at the cable/connector
interface, and electro-magnetic interference (EMI) that 

occurs at high frequencies.  The D-PHY xGC family addresses
these challenges through a combination of advanced tech-
nologies in both the receiver and transmitter.

Advanced analog equalization on the receiver, with low
power and die-area requirements, provides appropriate
high-frequency signal boost without introducing new noise
effects or aggravating existing ones.  The highly sensitive
receiver can recover signals from Analogix’s very low-jitter
transmitter, which uses minimal pre-emphasis and a low
output swing to increase crosstalk immunity and address
other noise issues.  As a result, the D-PHY xGC family meets
FCC Part 15 CLASS B EMI specifications and offers the first
copper cable agnostic solution on the market.

UPCOMING PRODUCTS CONTINUE ADVANCEMENTS

In addition to the D-PHY 5GC and D-PHY 2.5GC products,
Analogix is working on a second generation of D-PHY xGC
devices, available in 2005.  Like the devices available today,
the two upcoming devices will include both a standards-
based version and proprietary version, offering higher speed
and media flexibility.  The D-PHY 10GCE device will offer
10GBASE-T compliance, currently expected to be 10 Gbps
over 70-100 meters of CAT 6 and CAT 7 cable.  The D-PHY
10GC, aimed at very-high-performance, short-range appli-
cations, will offer twice the performance of the 10GBASE-T
standard on UTP cable as well as four-fold performance over
Infiniband cable compared to the 10GBASE-CX4 standard.  

APPLICATIONS

The D-PHY xGC family was designed to take significant
costs out of system-to-system interconnect and eliminate
the complexity of optical connectivity. Typical applications
include:

• Stackable Enterprise Switches and Routers
• Copper-based Xenpak and XPAK Modules
• Storage Area Network Interconnect
• Server Blades and Clusters
• Network Attached Storage
• Optical Switches and Cross-connects
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