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SFP+ Modules and 10 GbE Transmission
10 Gbps optical modules have evolved within the last five 
years from 300-pin MSA to XENPAK, XPAK, X2, and 
XFP. SFP+ modules, which are about 40% smaller than 
XFP modules and lower cost, achieve lower 
power and higher port density designs by not 
requiring the clock and data recovery (CDR) 
IC to be in the module. The CDR is moved to 
host PCB ASICs where the cost of electronics 
is lower and higher integration is feasible.

SFP+ modules support short reach (SR), long 
reach (LR), and long reach multi-mode fiber 
(LRM) applications. The SFP+ modules that support SR 
and LR applications are based on a limiting mode receive 
path interface, whereas SFP+ modules for LRM are based 
on a linear mode receive path, requiring equalization of 
modal dispersion. In addition, SFP+ LRM modules are 
required to equalize not only up to 220m multi-mode fiber 
(MMF) per IEEE-802.3aq 10GBASE-LRM, but also to 
overcome signal losses due to SFP+ connector and copper 
trace runs of up to eight inches.

For SR and LR SFP+ applications, the Vitesse VSC7987 
Post Amplifier provides programmable output pre-emphasis 
for compensation of high frequency losses in the signal 

path to the host EDC/CDR. With unique 
additional features such as slew rate control 
and data rate select, the device is the most 
feature rich in the market today. For LRM 
SFP+ applications, the Vitesse VSC7878 
Linear TIA also provides output pre-
emphasis to compensate for the SFI channel 
loss and results in improved stressed receiver 

sensitivity performance.

With these industry-leading products available today and 
more on the way, Vitesse is uniquely positioned to supply 
our optical module customers with the solutions they need 
to be successful.

For more information on the VSC7987, VSC7878, and all 
of Vitesse’s SFP+ products, visit www.vitesse.com/sfp+.

EDC is now beginning to enter the metro and regional 
optical networks using SMF to allow seamless upgrade 
of OC-48 links to OC-192/OTU2 as well as for low cost, 
more flexible greenfield networks at 10 Gbps. The value 
proposition of EDC for metro and regional networks is two-
fold: reach extension and cost reduction. An example would 
be to take a link that is normally limited to 80 km and with 
EDC technology extend it to 120 km (assuming worst-case 
dispersion of 20 ps/nm/km) with minimal or no additional 
expense to the system user. This eliminates the use of bulky 
and costly optical dispersion compensation means such 

as DCF. Alternatively, 
EDC enhanced system 
performance margins 
could be leveraged in 
qualification testing, 
allowing associated 
operational savings.

The OIF, in 
collaboration with 
ITU-T SG15, has been 
coordinating efforts 
across different optical 
module, system, and 
component companies 

In most 10 Gbps backplane systems today, interconnect data transfer is accomplished with multi-lane or parallel routing. XAUI 
is one of the most used 10 Gbps multi-lane solutions today, using four lanes at 3.125 Gbps data rates each.

With the economical push for higher densities, the complexities of routing have increased. A new standard IEEE802.3ap 
includes a serial 10 Gbps interconnect over backplane variant known as 10GBASE-KR. Utilizing one high-speed lane over 
the backplane thus allows higher density interconnects to become a reality. With the economic pressures for using poor 
interconnects and connectors, the waveform through the backplane can suffer great amounts of Inter-Symbol Interference 
(ISI). In the worst case backplane compliant to 10GBASE-KR, a signal can degrade up to 24 dB attenuation at the higher 
frequencies. This can result in a closed data eye due to ISI.

To mitigate the ISI degradations over the channel, an EDC and multi-FFE Transmitter was defined as part of the 10GBASE-KR 
standard. An EDC is a multi-FFE and DFE filter defined in the optical link standard IEEE802.3aq, also known as LRM. (Dispersion 
is used in reference to the optical fiber compensation in LRM, but the same technology can compensate for electronic 
distortions as well). Both the EDC and multi-FFE Transmitter are tools used to create a dynamic filter (based on Firmware) to 
reverse the effects of ISI.

Through protocol training and auto-negotiating between the receiver and transmitter, the 10GBASE-KR system is able to 
optimize link variables such as TX pre-emphasis, TX gain, data rate, and EDC tap weights.

Vitesse is an industry leader in EDC technology, Signal Integrity and optical FEC, with a dominant presence in the LRM market 
today.  With 10GBASE-KR performance a natural extension from 10GBASE-LRM compensation techniques, Vitesse’s EDC product 
line is well-suited for this application.

EDC in LR and VR Applications
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to develop two new application codes for 1550 nm fiber 
links utilizing EDC technology. The very long reach 
(VR) codes address the worst-case 120 km applications 
where the minimum chromatic dispersion must be at 
least 2400 ps/nm, which is equivalent to about 140-145 
km of nominal SMF. This will enable carriers to simply 
swap out transponder modules in upgrading equipment 
without having to upgrade the links themselves. The LR 
80 km codes address interface parameters for 1600 ps/nm 
dispersion to make a “40km-rated transmitter” perform 
similar to an 80 km version by taking advantage of the 
benefit of EDC.

The new single-channel VSC8240 incorporates Vitesse’s 
field-proven EDC/CDR hardware and firmware. The device 
is ideal for use in all three SFP+ host applications, and is 
equally well-suited for use inside modules. Its small size 
(8 mm x 8 mm) and low power (600 mW) allow for easy 
integration within the X2, 300-pin, and XFP module form 
factors. The VSC8240 works well in 10GBASE-LRM 
applications as specified in IEEE-802.3aq, as well as long 
haul low OSNR SMF applications, compensating for up to 
2400 ps/nm of dispersion which enables reaches in excess 
of 120 km.

Product Solutions Guide for SFP+/XFP Modules 
and 10 GbE Line Cards

Vitesse provides IC solutions for SFP+ and XFP optical modules as well as 10 Gbps line cards. Refer to the table below for an 
overview of products that fit into these applications.

PRODUCT FAMILY PART NO. DESCRIPTION TARGET APPLICATIONS

EDC

VSC8238 10 Gbps Advanced Electronic Equalization with 
Limiting Amplifier and Clock and Data Recovery

X2 LRM, XFP LRM, MMF

VSC8240 10 Gbps Single Port Signal Conditioner with EDC SFP+ Host PCB, XFP LRM, MMF 
and SMF

VSC8242 10 Gbps Dual Port Signal Conditioner with EDC SFP+ Host PCB and Other 10 
Gbps Modules

Transimpedance 
Amplifiers

VSC7878 10 Gbps Linear TIA 10GBASE-LRM

VSC7978 10 Gbps Limiting TIA 10GBASE-SR/LR, 8G FC

Post Amplifier VSC7987 2/4/8/10 Gbps Multirate PA with PE settings 10GBASE-SR/LR, 8G FC

Drivers
VSC7980 11.3 Gbps, 3.3V, VCSEL Driver 10GBASE-SR

VSC7981 11.3 Gbps, 3.3V, DML Driver 10GBASE-LR/LRM

VSC7982 11.3 Gbps, 3.3V, DML/EML Driver XFP LR/ER/ZR

SerDes
VSC8479 10 Gbps SONET/SDH Transceiver 300-pin Transponders, XFP Hosts

VSC8476 10 GbE/10GFC XAUI/XGMII to XFI LAN Transceiver 10 GbE Line Cards

VSC8486 10 GbE/10GFC XAUI/XGMII to XFI LAN / WAN 
Transceiver

10 GbE / WIS Line Cards




