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10 Gigabit Ethernet  
Positioned as a high-speed, unifying 
technology for networking applications in 
LANs, MANs, and WANs, 10 Gigabit 
Ethernet will provide simple, high 
bandwidth at relatively low cost. In LAN 
applications, 10 Gigabit Ethernet will 
enable organizations to scale their packet-
based networks from 10 Mbps to 10,000 
Mbps, thereby leveraging their 
investments in Ethernet. In MAN and 
WAN applications, 10 Gigabit Ethernet will 
enable service providers and others to 
create extremely high-speed links at very 
low cost. 

 
XAUI HM-Zd Interoperability 
Platform  
� A common platform for interoperability 

testing supported by members of the 
10GEA XAUI Interoperability Group and 
the 10 Gigabit Ethernet Consortium 

� Full duplex link testing 
� 3 link lengths 

� 5 inches 
� 20 inches 
� 34 inches 

� XAUI signals run in a system-like 
environment  
� FR-4 
� multi-layer connections  
� 0.200” backplane thickness 
� MDIO / MDC Support 

XAUI Interoperability – Industry Support 
The 10 Gigabit Ethernet Alliance has formed a working group, which is chaired by 
Tyco Electronics, to examine interoperability between different vendors’ XAUI 
implementation.  This group selected the Tyco Electronics XAUI HM-Zd 
Interoperability Platform as a common platform for interoperability testing.  The 
work completed by this group has been adopted by the 10 Gigabit Ethernet 
Consortium, which will perform future interoperability testing. 

Texas Instruments, a member of the 10GEA, is testing their XAUI family with the 
XAUI HM-Zd Interoperability Backplane.   Robert Pace, World Wide Marketing 
Manager, High Speed Transceivers, Texas Instruments, stated,” Texas 
Instruments has tested & documented the impact connectors have on the 
performance of its devices in XAUI applications. We have surpassed IEEE 
802.3ae specified XAUI distance requirements and achieved a superior BER 
implementing the Tyco Electronics Z-PACK HM-Zd connectors.” 

For further details regarding the operation of the Texas Instruments Product 
Family with the XAUI HM-Zd Interoperability Backplane, please contact Robert 
Pace at rpace@ti.com.  

Z-PACK HM-Zd 
� Fully modular system- standard size is 

25 mm 
� Available in two versions: 

� 2 signal pairs per column     
(20 pairs per 25 mm) 

� 4 signal pairs per column     
(40 pairs per 25 mm) 

� Dual beam contact system with fully 
encompassing grounds 

� Robust mating interface with integral 
prealignment and mating built-in 

� Optimized footprint for improved 
electrical performance 

Texas Instruments XAUI Product Family 
Texas Instruments is a leading supplier of Ethernet and SONET serial electrical 
transceivers for use in high-speed bi-directional point-to-point data transmission 
systems.  The following products are for 10 Gbps backplane applications- 

TLK3114SA – Texas Instrument’s 2nd generation quad serial transceiver for 10 
Gigabit Ethernet XAUI connections and other applications requiring up to 10 Gbps 
of data transmission capacity.  The TLK3114SA is fully IEEE 802.3ae 10Gbps 
Ethernet draft compliant.  The device supports serial data rates from 2.5 Gbps to 
3.125 Gbps, and has receive equalization and programmable transmit pre-
emphasis for extended transmission distance applications. 

TLK3124SA (Available 3Q02) – Texas Instrument’s 3rd generation XAUI 
transceiver is designed in its advanced 130 nm CMOS technology and consumes 
less that 750 mW of total power with all 4 channels operating.  The TLK3124SA is 
802.3ae 10Gbps Ethernet draft and 10 Gbps Fibre Channel draft compliant, 
incorporates extensive link test patterns, is pin compatible to the TLK3114SA, and 
implements receive equalization and programmable transmit pre-emphasis for 
extended transmission distance applications. 

Other XAUI devices for non-backplane applications are also available from Texas 
Instruments. 
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About Tyco Electronics 
Tyco Electronics is one of the major business units of Tyco International Ltd. (NYSE:TYC, LSE:TYI, BSE:TYC). Headquartered in 
Harrisburg, Pennsylvania, USA, Tyco Electronics is the world's largest passive electronic components manufacturer, and a world leader in 
cutting-edge wireless technologies, fiber optic active components, and complete power systems. The company has facilities located in 51 
countries serving customers in the aerospace, automotive, computer, communications, consumer electronics, industrial and power 
industries. Tyco Electronics provides advanced technology products from over thirty well-known and respected product brands, including 
Agastat, Alcoswitch, AMP, AMP NETCONNCT, Buchanan, CoEv, Critchley, Elcon, Elo TouchSystems, HTS, M/A-COM, Madison Cable, 
OEG, Potter & Brumfield, Raychem, Schrack, Simel and TDI Batteries.  

For more information about Tyco Electronics Products, call us today or visit us on the web.   

Product Information Center   800-522-6752 
     717-986-7777 

Internet     www.tycoelectronics.com 

More electrical and mechanical information regarding the HM-Zd connector may be obtained via email to hmzd@tycoelectronics.com. 

Electrical SPICE models for the HM-Zd may be requested at modeling@tycoelectronics.com. 
 
 
About Texas Instruments 

Texas Instruments Incorporated is the world leader in digital signal processing and analog technologies, the semiconductor engines of the 
Internet age. The company's businesses also include sensors and controls, and educational and productivity solutions. TI is 
headquartered in Dallas, and has manufacturing or sales operations in more than 25 countries. 

Texas Instruments is traded on the New York Stock Exchange under the symbol TXN. More information is located on the World Wide 
Web at www.ti.com. 

 
 
About the 10 Gigabit Ethernet Alliance 
The 10 Gigabit Ethernet Alliance was organized to facilitate and accelerate the introduction of 10 Gigabit Ethernet into the networking 
market. It was founded by networking industry leaders: 3Com (NASDAQ: COMS), Cisco Systems (NASDAQ: CSCO), Extreme Networks 
(NASDAQ: EXTR), Intel (NASDAQ: INTC), Nortel Networks (NYSE: NT), Sun Microsystems (NASDAQ: SUNW), and World Wide 
Packets. Additionally, the Alliance supports the activities of IEEE 802.3 Ethernet committee, fosters the development of the 802.3ae (10 
Gigabit Ethernet) standard, and promotes interoperability among 10 Gigabit Ethernet products.  
 
For more information, visit their web site at www.10gea.org. 
 
 
About the 10 Gigabit Ethernet Consortium 
The 10 Gigabit Ethernet Consortium was formed to foster interoperability among 10 Gigabit Ethernet products and to educate students in 
10 Gigabit Ethernet technologies. Staff and students of the Consortium strive to provide high quality, reliable, and accurate testing of 10 
Gigabit Ethernet products from both an interoperability and standards-based parametric perspective, while maintaining a non-biased 
environment.  The 10 Gigabit Ethernet Consortium is one of 14 Consortiums involved in the University of New Hampshire InterOperability 
Laboratory. More than 200 companies worldwide are members of the UNH InterOperability Laboratory.   
 
For more information, visit the UNH InterOperability Laboratory at http://www.iol.unh.edu 
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The Serial Gigabit Transceiver
family of devices from Texas
Instruments’ (TI) Mixed Signal
product group provides the indus-
try’s lowest power dissipation
while enabling multi-gigabit trans-
missions over copper backplanes,
cable and optical links. The trans-
ceiver devices can be used in a
wide variety of applications
including 10-Gigabit Ethernet

modules, SONET OC-48 and 
OC-192 based equipment, wire-
less infrastructure back-planes,
as well as general-purpose back-
plane applications. The growing
family currently features the 
following devices:
TLK2501/TLKxx01 
The TLK2501/TLKxx01 devices
provide a 16-to-1 serializer/deserial-
izer (SERDES) function with data rates from 600 Mbps to 3.125 Gbps.

The devices feature built-in 8B/10B
encoding/decoding for easier design.
The high-speed signals have embed-
ded clocking for off-board cable links
up to 10 meters.  Built-in testability
features include pseudo-random bit
stream (PRBS) generation and verifi-
cation as well as internal loop back. 
TLK2201 
The TLK2201 is a 10:1 Gigabit
Ethernet- and Fiber-Channel compli-
ant transceiver capable of accepting
8 B / 1 0 B encoded data.  The device
can be run in either normal 10-bit
mode or a reduced 5-bit mode,
which clocks in data on the rising
and falling clock edges (DDR mode).
The TLK2201 supports a data rate
range from 1 to 1.6 Gbps.
Testability features such as JTA G
and PRBS generation and verifica-
tion are also built-in. The TLK2201I,
an industrial temperature qualified
version of the TLK2201, is also
available with the same feature set,
while supporting a data rate range
from 1.2 to 1.6 Gbps. 
TLK2201JR 
The TLK2201JR is a 10:1 
Gigabit Ethernet transceiver 
with the same feature set as the 

Serial Gigabit 
Transceiver Family

P roduct Bulletin

Key Benefits 

•  Ultra-low power operation 
at multi-gigabit data rates 

•  On board PRBS generation
and verification for easy link
testing 

•  Broad range of devices 
supporting standards such
as Gigabit Ethernet, 
10 Gigabit Ethernet, Fiber
Channel, XGMII, XAUI, 
and SONET 

•  Compatible with TI’s ASIC
library SERDES functions 



mode and supports an aggregate
bandwidth of 12.5 Gbps at approx-
imately 700 mW per channel.
T L K 3 1 1 4 S A
The TLK3114SA is a flexible quad
serial transceiver for 10 Gigabit
Ethernet backplane applications,
delivering high-speed, bi-direc-
tional, point-to-point data trans-
missions to provide up to 10 Gbps
of data transmission capacity. The
TLK3114SA is pin compatible to
the TLK3104SA quad serial trans-
ceiver and supports an operating
range of serial data rates from 2.5
Gbps to 3.125 Gbps per channel

TLK2201, but it is housed in 
an ultra-small 5mm x 5mm
MicroStar Jr. BGA™ package 
(.5 mm ball pitch). The device 
is intended for high-port-density
applications, where board space
and power are limited. 
TLK3104SA 
A four-channel transceiver, the
TLK3104SA accepts input on 
four selectable 10- or 8-bit
SSTL2/HSTL interfaces (parallel
side) and drives out four channels
of LVPECL signaling (serial side)
at 3.125 Gbps.  The device also
operates in 10 Gigabit Ethernet

(IEEE 802.3ae Draft 3.1 compliant).
TLK3104SC 
The TLK3104SC is a four- c h a n n e l
transceiver that accepts Low-
Voltage Differential Signaling
( LVDS) 622-Mbps inputs on 20
channels (parallel side) and drives
out four channels of LVPECL sig-
naling at 3.125 Gbps.  The device
supports an aggregate bandwidth
of 12.5 Gbps at approximately 700
mW per channel. 
SLK2501 
The SLK2501 is a multi-rate
Synchronous Optical Network
(SONET) transceiver with integrated

Key Specifications
F u n c t i o n Data rate Serial I/F Parallel I/F P o w e r Special feature s

T L K 1 5 0 1 S i n g l e - c h . 0.6-1.5 Gbps 1 CML ch. 16 LVTTL lines 200 mW Built-in testability
16:1 Serd e s

T L K 2 5 0 1 S i n g l e - c h . 1.6-2.5 Gbps 1 CML ch. 16 LVTTL lines 300 mW Built-in testability
16:1 Serd e s

T L K 2 7 0 1 S i n g l e - c h . 1.6-2.7 Gbps 1 CML ch. 16 LVTTL lines 300 mW Built-in testability
16:1 Serd e s and K character 

c o n t ro l

T L K 3 1 0 1 S i n g l e - c h . 2.5-3.125 Gbps 1 VML ch. 16 LVTTL lines 350 mW Built-in testability
16:1 Serd e s

T L K 2 2 0 1 S i n g l e - c h . 1.0-1.6 Gbps 1 LVPECL ch. 10 LVTTL lines 200 mW J TAG; 5-bit DDR mode

T L K 2 2 0 1 I S i n g l e - c h . 1.2-1.6 Gbps 1 LVPECL ch. 10 LVTTL lines 200 mW J TAG; 5-bit DDR mode,
10:1 Gigabit industrial temp.

E t h e rnet Xcvr q u a l i f i e d

T L K 2 2 0 1 J R S i n g l e - c h . 1.0-1.6 Gbps 1 LVPECL ch. 10 LVTTL lines 200 mW M i c roStar Jr .5x5 Land
10:1 Gigabit Grid Array (LGA)

E t h e rnet Xcvr

T L K 3 1 0 4 S A Four ch. of 2.5-3.125 Gbps 4X 3.125 Gbps 4X 10/8-bit 700 mW/ch. J TAG; pro g r a m m a b l e
10/8:1 Xcvr LVPECL (XAUI) SSTL2 lines p re-emphasis and

XAUI I/F

T L K 3 1 1 4 S A Four ch. of 2.5-3.125 Gbps 4X 3.125 Gbps 4X 8/10 600 mW IEEE 802.3ae 
10/8:1: Xcvr LVPECL (XAUI) S S T L / H S T L backplane transceiver  

( X G M I I ) Draft 2.1 compliant

T L K 3 1 0 4 S C Four ch. of 3.0-3.125 Gbps 4X LVPECL ch. 20X622 700 mW/ch. J TAG, 8b/10b on/off
4.1: Xcvr LV D Sl i n e s

D L K P C 1 9 2 H Physical Coding 1 0 . 3 - G b p s , 16-bit LVDS XSBI 4X 8/10 700 mW PCS layer
& Sublayer for a g g re g a t e S S T L / H S T L with MDIO 
D L K P C 1 9 2 S 10-Gigabit Ethern e t ( X G M I I ) c o n t ro l

S L K 2 5 0 1 S i n g l e - c h . O C - 3 / 1 2 / 2 4 / 4 8 1 LVPECL ch. 4X622 LVDS lines 700 mW Auto-rate detection
4:1 multirate local and remote 
Sonet Tcvr loop back
with CDR

S L K 2 5 0 1 C D 1 OC-48/24/12/3 CDR O C - 3 / 1 2 / 2 4 / 4 8 1 PECL ch. N / A 500 mW Multi-rate capable

S L K 2 5 0 4 F o u r- c h . OC-48 and 4 LVPECL ch. 4-bit LVDS 1.5 W S u p p o rts VSR
Sonet OC-48 OC-48 with FEC 6 2 2 M H z / C h applications 

Xcvr 

S L K 9 9 0 1 I n t e g r a t e d 9.95 Gbps, Low-jitter CML 16-bit LV D S 800 mW OC-192 and
O C - 1 9 2 10.3 Gbps O I F 9 9 . 1 0 2 10-Gigabit 

Xcvr c o m p l i a n t e t h e rnet support

T L K 1 0 0 0 1 1 0 - G i g a b i t 10.3 Gbps Low-jitter CML 4X 3.125 Gbps 2 W PMA, PCS, and XAUI
E t h e rnet LAN LVPECL (XAUI) functions integrated

O N E T 3 2 0 1 L D 3.2 Gbps 2.5-3.2 Gbps P E C L N A 250 mW Automatic power contro l
Laser Driver (APC), fault detection 

and current monitor

O N E T 2 5 0 1 PA 2.5 Gbps 2.5 Gbps P E C L N A 260 mW Low power; min
Limiting 32-Db gain 

A m p l i f i e r

O N E T 2 5 0 1 TA 2.5 Gbps 2.5 Gbps N A N A 165 mW 2.2-GHz bandwidth
Transimpedance and a 4-k Ohm 

A m p l i f i e r t r a n s i m p e d a n c e

T L K 3 1 0 1 S A B I n f i n i b a n d 2.5-3.125 Gbps I n f i n i b a n d 10 Bit 350 mW 8b/10b bypass;
S e rd e s C o m p l i a n t S S T L 2 / H S T L PRBS generation 

D i ff e re n t i a l and verification

* CML (Current Mode Logic)



clock and data recovery, serial-to-
parallel, parallel-to serial conver-
sion and frame detection functions
conforming to the SONET/SDH
standards on four separate chan-
nels. A user-selectable external
reference clock operating at
622.08MHz or 155.52MHz is
required for the recovery loop.
The reference clock also provides
a stable clock source in the
absence of serial data transitions.
The SLK2504 accepts four sets of
4-bit LVDS parallel data/clock and
generates four NRZ SONET- / S D H -
compliant signals at OC-48 rates
(OC-48 FEC rate of 2.7 Gbps is
also supported). It also recovers
the data and clock from serial
SONET streams and de-multiplex-
es it into four sets of 4-bit LV D S
parallel data for full duplex opera-
tion. The four serial channels have
a low jitter Voltage Mode Logic
(VML) differential interface that is
compatible with P E C L .
S L K 9 9 0 1
The SLK9901 is a single chip
multi-rate transceiver IC for
both OC-192 SONET/SDH and
10 Gigabit Ethernet (LAN and
WAN) applications . The chip
performs clock and data recov-
e r y, serial-to-parallel conver-
sion and parallel-to serial con-
version with high-speed clock
generation. Through the rate
configuration pins, the device
supports two different operat-
ing line rates for different
applications. The line rates the
device supports are 9.953 Gbps
for OC-192 and 10.3 Gbps for
10G Ethernet(IEEE 802.3ae).
The SLK9901 accepts 16-bit
LVDS parallel data/clock and
generates a nonreturn-to-zero
(NRZ) serial signal at 16 times
the parallel data rate. It also
recovers the data and the clock
from serial stream and demulti-
plexes it into 16-bit LVDS par-
allel data for full duplex opera-
tion. The serial I/O signaling is
low jitter Current Mode Logic
(CML) interface.

T L K 1 0 0 0 1
The TLK10001 contains the four
channels of 3.125-Gbaud SERDES
functions necessary to connect to
the IEEE 802.3ae XAUI interface,
including lane deskew and inter-
packet gap (IPG) management.
The TLK10001 performs all
Physical Coding Sublayer (PCS)
functions for Proposed IEEE
802.3ae 10 Gbps Ethernet serial
Local Area Network (LAN) con-
nections. 
The TLK10001 then performs
Physical Media Attach (PMA)
function by way of the 16-bit
Mux/Demux function at the IEEE
802.3ae line rate of 10.3125 Gbaud.
The TLK10001 requires a refer-
ence clock of 156.25 Mhz for the
XAUI interface and a reference
clock of 644.53125 MHz for the
PMA interface. The TLK10001 con-
nects to the Media Access Control
(MAC) and all higher layers of the
OSI protocol stack via the 10
Gigabit XAUI Interface. The XAUI
consists of four full-duplex serial
busses, each at 3.125 Gbaud. The
XAUI interface is implemented uti-
lizing a reduced-swing LVPECL-
compatible technology. The
TLK10001 connects to physical
media via a full-duplex 10.3125-
Gbaud, reduced-swing LVPECL-
compatible serial interface. The
TLK10001 will perform the 8-/10-
bit encode/decode functions after
the XAUI interface. Then it will
encode and decode data using the
64-/66-bit coding algorithm, provid-
ing clock tolerance compensation
when needed. Finally, it will then
p e r f o r m the necessary gearbox
function to send data to/from an
integrated 16:1 Mux/Demux.
ONET3201LD
The ONET3201LD is a laser driver
for SONET/SDH applications up to
3.2 Gbps. The device accepts PECL
data and clock inputs and provides
bias and modulation currents for
driving a laser diode. Also provided
are automatic power control (APC),
fault detection and current monitor
features. The ONET3201LD device

Clock Data Recovery (CDR) that
supports data rates of OC-
3/12/24/48 and Gigabit Ethernet
payloads.  The device also features
auto-rate detection, local and
remote loop backs and PRBS 
generation and verification. 
D L K P C 1 9 2 S / H
The DLKPC192S performs all
Physical Coding Sublayer (PCS)
functions for Proposed IEEE
802.3ae 10 Gbps Ethernet serial
Local Area Network (LAN) con-
nections standard. The
DLKPC192S connects to the
Media Access Control (MAC)
and all higher layers of the OSI
protocol stack via the 10 Gigabit
Media Independent Interface
(XGMII). The XGMII consists of
two uni-directional buses, each
with 36 information bits (32 data
bits, 4 control bits) plus a clock.
The XGMII interface is imple-
mented utilizing SSTL Class 2
t e c h n o l o g y. The DLKPC192S
connects to physical media via
the 10 Gigabit Sixteen Bit
Interface (XSBI). The XSBI bus
consists of two uni-directional
buses, each with 16 data bits
plus a clock. The XSBI interface
is implemented utilizing LVDS
technology. The DLKPC192S will
encode and decode data using
the 64-/66-bit coding algorithm
and provides clock tolerance
compensation when needed. The
DLKPC192H an HSTL version, is
also available.
S L K 2 5 0 1 C D 1
The SLK2501CD1 is a complete
multi-rate clock and data recov-
ery device for data rates ranging
from OC-3 to OC-48. The
device's main function is to
derive high-speed timing signals
for clock and data. The device is
suitable for SONET/SDH and
Gigabit Ethernet applications.
S L K 2 5 0 4
The SLK2504 is a single chip four-
channel OC-48 transceiver IC
used to derive high-speed timing
signals for SONET- / S D H - b a s e d
equipment. The chip performs
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comes in a 32-lead LQFP package
and requires a single 3.3-V supply
(+5%, – 10%). The device is very
power efficient and dissipates less
than 250 mW of power.
ONET2501TA
The ONET2501TA is a high-speed
transimpedance amplifier for
SDH/SONET systems with support
for data rates up to 2.5 Gbps. It
features a low input referred noise,
2.2-GHz bandwidth and a 4-k Ohm
transimpedance. The
O N E T 2 5 0 1 TA device comes in a
10-lead VSSOP package and
requires a single +3.3-V supply (+
5%, –10%). It is also available in
die form. It is very power efficient
and dissipates less than 165 mW 
of power.

ONET2501PA
The ONET2501PA is a high-speed
limiting amplifier used as a post
amplifier following the transim-
pedance amplifier in fiber- o p t i c
links with data rates supported up
to 2.5 Gbps. It provides a mini-
mum gain of 32 dB and ensures a
full PECL output swing at mini-
mum input sensitivity.  The
O N E T 2 5 0 1 PA device comes in a
10-lead plastic small-outline pack-
age and requires a single 3.3-V
supply (+ 5%, – 10%). It is very
power efficient and dissipates less
than 260 mW of power.
TLK3101SAB
The TLK3101SAB performs the
data parallel-to-serial, serial-to-
parallel conversion, and clock
extraction functions for an

I n f i n i B a n dT M physical layer i n t e r-
face device. The TLK3101SAB
incorporates a 10 bit SSTL2/HSTL
parallel interface and high speed
serial outputs that are compatible
with InfiniBand. The TLK3101SAB
also provides a selectable 8B/10B
encode/decode function. The seri-
al transceiver interface operates
at a maximum speed of 3.125 Gbps.
For More Information 
TI’s Serial Gigabit Transceiver 
family combines low-power 
dissipation and multi-gigabit 
transmission speeds for tomor-
row’s most advanced systems. If
you would like more information,
please contact your local TI field
sales representative, or visit:
www.ti.com/sc/docs/products/msp/

intrface/index.htm 

The red/black banner and MicroStar Jr. are trademarks of Texas Instruments. Other trademarks are the property of their respective owners.


