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The unique architecture, diminutive size and
flow through pinout of the DS90CP04 (Figure 1)
make it an ideal building block for today’s high
performance systems. This 4 x 4 crosspoint
switch easily expands to build larger or uniquely
shaped switch arrays. Digital control pins give the
designer direct access to common building block
functionality. Low power LVDS (Low Voltage
Differential Signal) design and an efficient, low
profile 6 mm square LLP (Leaded Leadless
Package), allow the CP04 to be placed into the
tightest board designs. Each CP04 is guaranteed
to operate at datarates to 2.5 Gbps. Clock
distribution applications will support output
clock rates up to 1.5 GHz.

Programming The Switch
The DS90CP04 can be programmed in two
ways, via external control pins (Mode = 1), or

through a serial link (Mode = 0). The digital
control pins provide immediate access to
commonly used switch configurations:

1. Broadcast (1:4)
2. Buffer/Repeater (4:4)
3. Redundancy (Dual 1:2)

For applications where multiple CP04s will
be utilized as larger switch arrays, or when
flexible hardware configurations are required,
a serial programming link is provided. This
link enables the designer to daisy-chain
multiple CP04s together and reprogram
individual 1Cs based on an address determined
by IC placement in the serial stream. For array
applications, row and column links can
simplify the programming model and ease
board routing constraints.
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Figure 1: DS90CPO04 Block Diagram and Pinout
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Highly Adaptable 1/0Os common mode range, easily translating from other
Designers are often faced with various signaling widely used high-speed technologies like CML
issues between subsystems or even adjacent (Current Mode Logic) or LVPECL (Low Voltage
ICs. At the forefront is signal interface of signal Positive ECL) to LVDS. The chart shown in Figure 2
translation. This problem isn't limited to low highlights typical voltage swings generated by various
speed TTL signals. High-speed differential high-speed 1/0 technologies.
lines can also require special conditioning or
translation. Performance Measurements

For high-speed data communications, just being
The CPO04 allows for an extended input able to detect various I/O standards isnt enough.

The CP04 is tuned to produce low jitter LVDS

- outputs for a wide range of the input signal con-
£ 30 | CML | o ditions. Running at the maximum specified datarate of
3 g 2.5 Gbps a PRBS datastream (shown in Figure 3) will
[=2) .s
£ 20 | LVPECL | g have 35 ps pp of total jitter. The CP04 AC response
= S is flat across the entire common mode range with
£ 10 | LVDS | 5 input voltage swings of as low as 100 mV. Whether
= i it’s being used to switch clock and data in a CDR
= A . o
GND— | AC Coupling | 5 appllcatlon or for simple dls_trlbutlon, the Cl_304
- delivers low skew (40 ps typical, 100 ps maximum,
Figure 2: 1/O Voltage Levels see Figure 4) performance for all possible datapaths.
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Figure 3: 2.5 Gbps Eye Diagram Figure 4: Channel to Channel Skew
S Specialty Function Selection Guide
Part Number Description Data Rate Jitter (ps)
DS92CK16 1to 6 LVDS Clock Distribution DC to 125 MHz -
DS90LV110 1t0 10 LVDS Clock Distribution DC to 400 MHz 284
DS90LV110 1 to 10 LVDS Data Distribution DC to 800 Mbps 145
National Semiconductor DS90CP04 4 x 4 Digital Crosspoint Switch (Data) DC to 2.5 Ghps 35
2900 Semiconductor Dr. DS90CP04 4 x 4 Digital Crosspoint Switch (Clock) DC to 1.25 GHz 250
PO Box 58090 DS90CP22 2 x 2 Digital Crosspoint Switch DC to 800 Mbps 75
Santa Clara, CA 95052 DS90LV001 1-Bit LVDS Repeater DC to 800 Mbps 100
1-800-272-9959 DS92001 1-Bit BLVDS Backplane Driver (27Q) DC to 400 Mbps -
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications
Audio www.ti.com/audio Communications and Telecom www.ti.com/communications
Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers
Data Converters dataconverter.ti.com Consumer Electronics Www.ti.com/consumer-apps
DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy
DSP dsp.ti.com Industrial www.ti.com/industrial
Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical
Interface interface.ti.com Security www.ti.com/security
Logic logic.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense
Power Mgmt power.ti.com Transportation and Automotive www.ti.com/automotive
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video
RFID www.ti-rfid.com
OMAP Mobile Processors www.ti.com/omap
Wireless Connectivity www.ti.com/wirelessconnectivity

TI E2E Community Home Page e2e.ti.com
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