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SN65LVCP114 Evaluation Module (EVM)

The Texas Instruments SN65LVCP114 Evaluation Module (EVM) board is used to evaluate the
SN65LVCP114, 14.2Gbps Quad 1:2-2:1 Mux, Linear-Redriver with Signal Conditioning. This document
provides guidance on the device's proper use by showing some operating configurations and test modes.
The EVM board schematic and layout information are also provided for the customer. Information in this
guide assists the customer in choosing the optimal design methods and materials in designing a complete
system.
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WARNING
This equipment is intended for use in a laboratory test environment
only. It generates, uses, and can radiate radio frequency energy
and has not been tested for compliance with the limits of
computing devices, pursuant to subpart J, part 15 of FCC rules.
These rules are designed to provide reasonable protection against
radio frequency interference. Operation of this equipment in other
environments may cause interference with radio communications,
in which case the user, at their own expense, must take whatever
measures are necessary to correct this interference.

Contents
1 Introduction .................................................................................................................. 3
2 EVM PCB and High-Speed Design Considerations .................................................................... 3
3 SN65LVCP114 EVM Kit Contents ........................................................................................ 3
4 SN65LVCP114 EVM Board Configuration ............................................................................... 4
5 Test Setup ................................................................................................................... 5
6 I2C Mode ..................................................................................................................... 6
7 GPIO Mode .................................................................................................................. 6
8 Schematics ................................................................................................................... 8
9 Bill of Materials ............................................................................................................. 16
10 Board Layout ............................................................................................................... 18
Appendix A Jumper Shunt Settings ........................................................................................... 25
Appendix B Typical Evaluation Setups ....................................................................................... 25

List of Figures

1 SN65LVCP114 EVM ....................................................................................................... 4

2 SN65LVCP114 EVM Jumper Description ............................................................................... 5

3 SN65LVCP114 EVM Schematic, Port A ................................................................................. 8

4 SN65LVCP114 EVM Schematic, Port B ................................................................................. 9

5 SN65LVCP114 EVM Schematic, Port C ............................................................................... 10

6 SN65LVCP114 EVM Schematic, Controls_1 .......................................................................... 11

7 SN65LVCP114 EVM Schematic, Controls_2 .......................................................................... 12

8 SN65LVCP114 EVM Schematic, Controls_3 .......................................................................... 13

9 SN65LVCP114 EVM Schematic, Power Distribution ................................................................. 14

10 SN65LVCP114 EVM Schematic, USB Interface ...................................................................... 15

11 SN65LVCP114 EVM PCB Layer Construction ........................................................................ 18

12 SN65LVCP114 Board Layout: Top Signal (Layer 1 of 6) ............................................................ 19

13 SN65LVCP114 Board Layout: Internal Ground (Layer 2 of 6) ...................................................... 20

14 SN65LVCP114 Board Layout: Internal Power (Layer 3 of 6)........................................................ 21

15 SN65LVCP114 Board Layout: Internal Signal (Layer 4 of 6) ........................................................ 22

16 SN65LVCP114 Board Layout: Internal Ground (Layer 5 of 6) ...................................................... 23

17 SN65LVCP114 Board Layout: Bottom Signal (Layer 6 of 6) ........................................................ 24

18 Receive Side Use Case .................................................................................................. 25

19 Transmit Side Use Case.................................................................................................. 26

20 Combined Bus Extension Use Case .................................................................................... 26

List of Tables

1 SN65LVCP114 EVM Pin and Jumper Functionality.................................................................... 5

2 SN65LVCP114 Evaluation Module (EVM) SLLU160–December 2011
Submit Documentation Feedback

Copyright © 2011, Texas Instruments Incorporated

http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLLU160


www.ti.com Introduction

2 SN65LVCP114 EVM I2C Mode Settings ................................................................................ 6

3 SN65LVCP114 EVM Jumper and EQ Settings ......................................................................... 6

4 SN65LVCP114 EVM GPIO Mode Settings .............................................................................. 7

5 SN65LVCP114 EVM Bill of Materials................................................................................... 16

1 Introduction

The Texas Instruments (TI) SN65LVCP114 is a 14.2Gbps asynchronous, protocol-agnostic, low-latency
QUAD 1:2-2:1 mux, linear-redriver switch with signal conditioning. The device linearly compensates for
channel loss in backplane and active-cable applications. The architecture of the SN65LVCP114 crosspoint
switch is designed to work effectively with ASIC or FPGA products implementing digital equalization by
using decision feedback equalizer (DFE) technology. SN65LVCP114 mux, linear-redriver switch preserves
the integrity (composition) of the received signal ensuring optimum DFE and system performance.
SN65LVCP114 provides low-power mux, linear-redriver solution while at the same time extending the
effectiveness of DFE.

2 EVM PCB and High-Speed Design Considerations

The EVM and the contents of this guide are used to evaluate device parameters in addition to helping with
high-speed board layout. As the frequency of operation increases, the board designer must take special
care to ensure that the highest signal integrity is maintained. To achieve this, the board's impedance is
controlled to 50 Ω single-ended or 100 Ω differential impedance for both the low and high-speed
differential serial and clock connections. The use of vias is minimized and, when necessary, are designed
to minimize impedance discontinuities along the transmission line. Care was taken to control trace length
mismatch (board skew) to less than ±0.1 MIL.

The board layout is designed and optimized to support high-speed operation. Understanding impedance
control and transmission line effects is crucial when designing high-speed boards. Some of the advanced
features offered by this board include:

• SN65LVCP114 printed circuit board (PCB) designed for optimal high-speed signal integrity using
Rogers Material for the outer signal layers and FR-4 for the inner layers. All Gigabit signals are routed
over the Rogers Material for minimal signal loss.

• SMA and header fixtures are easily connected to test equipment.

• All input/output signals are accessible for rapid prototyping.

• On-board capacitors provide AC coupling of high-speed transmit and receive signals.

3 SN65LVCP114 EVM Kit Contents

The SN65LVCP114 EVM kit contains the following:

• SN65LVCP114 EVM board

• SN65LVCP114 EVM User’s Guide (this document)

• SN65LVCP114 datasheet

• CD-ROM containing the graphical user interface (GUI) software
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4 SN65LVCP114 EVM Board Configuration

The SN65LVCP114 is operated from a 2.5-V or 3.3-V power supply with a 1.0 A or greater current rating.
The SN65LVCP114 has three ports; each port has four lanes. The switch logic of the SN65LVCP114 is
implemented to support 2:1 MUX per lane, 1:2 DEMUX per lane, and independent lane switching. Each of
the ports are independently programmed for receive equalization. The device also supports loopback on
all three ports.

The EVM provides SMA connections for one lane per port for device evaluation with full configuration
control of the device through I2C using the SN65LVCP114 GUI provided. Limited configuration control is
available through GPIO. Refer to Section 7 for more details.

Figure 1. SN65LVCP114 EVM
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Figure 2. SN65LVCP114 EVM Jumper Description

5 Test Setup

The SN65LVCP114 EVM gives the developer two control interface options for operation, I2C or GPIO
mode. Input and Output differential pairs are available through edge-launch SMAs with approximately 2.5
inches of trace with Rogers Low–Dielectric material with 0.1 µF AC Coupling capacitors. Power to the
device, VCC, is applied using banana jacks (P1, P2). The USB-to-I2C circuitry on the board uses power
from the USB 5-V signal.

Table 1. SN65LVCP114 EVM Pin and Jumper Functionality

Description
Ref Des Symbol

GPIO mode I2C mode

J1, J3 AINP2, AINN2 Differential input, lane 2, Fabric switch A side

J2, J4 AOUTP2, AOUTN2 Differential output, lane 2, Fabric switch A side

J5, J7 BINP2, BINN2 Differential input, lane 2, Fabric switch B side

J6, J8 BOUTP2, BOUTN2 Differential output, lane 2, Fabric switch B side

J9, J11 CINP2, CINN2 Differential input, lane 2, Fabric switch C side

J10, J12 COUTP2, COUTN2 Differential output, lane 2, Fabric switch C side

P1 VCC Banana jack, positive power supply connection

P2 GND Banana jack, ground power supply connection

J13 USB USB cable connection

High, acts as Chip SelectJMP2 CS Don't Care Low, disables the I2C interface

High, normal operationJMP5 PDZ Low, powers down the device, inputs off and outputs disabled, resets the I2C

Configures the device in I2C or GPIO mode of operation
JMP1 I2C_SEL High, enables I2C mode

Low, enables GPIO mode

JMP8 I2C_A0_EQA1 3 level control for EQ gain of port A I2C Address

JMP6 I2C_A1_EQB1 3 level control for EQ gain of port B I2C Address

JMP16 EQ_C0 3 level control for EQ gain of port C Don't care

JMP3 I2C_A2_EQC1 3 level control for EQ gain of port C I2C Address
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Table 1. SN65LVCP114 EVM Pin and Jumper Functionality (continued)

Description
Ref Des Symbol

GPIO mode I2C mode

JMP10 EQ_A0 3 level control for EQ gain of port A Don't care

JMP13 EQ_B0 3 level control for EQ gain of port B Don't care

High, enables the same data on the line side
(Port C) to be output on both fabric side portsJMP7 DIAG Don't care(Port A & B)

Low, normal operation

JMP26 LN_EN_2 High, enables lane 2 of ports A, B & C Don't care

6 I2C Mode

The I2C mode is implemented using the SN65LVCP114 user interface software included in the CD-ROM
with the EVM. Refer to the SN65LVCP114 EVM GUI User’s Guide for details on how to use the GUI.
Table 2 shows the appropriate jumper settings on the EVM to configure the device in I2C mode. Refer to
Appendix A for jumper shunt settings.

See the SN65LVCP114 Datasheet for a detailed description of the register map.

Table 2. SN65LVCP114 EVM I2C Mode Settings

Ref Des Symbol I2C Mode Pin Settings

JMP8 I2C_A0_EQA1 Low

JMP6 I2C_A1_EQB1 Low

JMP3 I2C_A2_EQC1 Low

JMP5 PDZ High, normal operation
Low, powers down the device, inputs off and outputs disabled, resets the I2C

JMP1 I2C_SEL Configures the device in I2C or GPIO mode of operation
High, enables I2C mode

7 GPIO Mode

Although it is recommended to use the EVM in I2C mode so that the user has full control of the device
some control of the SN65LVCP114 device is available on the EVM through GPIO mode. Refer to Table 3
for the different jumper and EQ settings. Table 4 shows the appropriate jumper and default settings on the
EVM to configure and control the device in GPIO mode. Refer to Appendix A for jumper shunt settings.

See the SN65LVCP114 Datasheet for a detailed description of the control signals.

Table 3. SN65LVCP114 EVM Jumper and EQ Settings

EQ[x]0 EQ[x]1 Peaking in dB

0 0 1.3

0 HiZ 2

0 1 3.6

HiZ 0 5

HiZ HiZ 6.5

HiZ 1 8.3

1 0 10

1 HiZ 11.9

1 1 13.9
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Table 4. SN65LVCP114 EVM GPIO Mode Settings

Ref Des Symbol GPIO Mode Pin Description

JMP8 I2C_A0_EQA1 3 level control for EQ gain of port A

JMP6 I2C_A1_EQB1 3 level control for EQ gain of port B

JMP3 I2C_A2_EQC1 3 level control for EQ gain of port C

JMP10 EQ_A0 3 level control for EQ gain of port A

JMP13 EQ_B0 3 level control for EQ gain of port B

JMP16 EQ_C0 3 level control for EQ gain of port C

LPA Default setting, Loopback disabled

LPB Default setting, Loopback disabled

LPC Default setting, Loopback disabled

SEL0 Default setting, port B is selected on Lane 0

SEL1 Default setting, port B is selected on Lane 1

SEL2 Default setting, port B is selected on Lane 2

SEL3 Default setting, port B is selected on Lane 3

JMP2 CS Don't Care

High, normal operationJMP5 PDZ Low, powers down the device, inputs off and outputs disabled, resets the I2C

High, enables the same data on line side (Port C) to be output on both fabric side ports
JMP7 DIAG (Port A & B)

Low, normal operation

LN_EN_0 Default setting, lane 0 of ports A, B & C are disabled

LN_EN_1 Default setting, lane 1 of ports A, B & C are disabled

High, enables lane 2 of ports A, B & CJMP26 LN_EN_2 Low, disables lane 0 of ports A, B & C

LN_EN_3 Default setting, lane 3 of ports A, B & C are disabled

DIS_AGC_A Default setting, AGC loop enable

DIS_AGC_B Default setting, AGC loop enable

DIS_AGC_C Default setting, AGC loop enable

VOD_A Default setting; VOD output range = 600 mV

VOD_B Default setting; VOD output range = 600 mV

VOD_C Default setting; VOD output range = 600 mV

GAIN_A Default setting; Receiver Gain = 0.5

GAIN_B Default setting; Receiver Gain = 0.5

GAIN_C Default setting; Receiver Gain = 0.5

FST_SW Default setting; fast switching, the idle outputs are squelched

Configures the device in I2C or GPIO mode of operation
JMP1 I2C_SEL High, enables I2C mode

Low, enables GPIO mode
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8 Schematics

Figure 3. SN65LVCP114 EVM Schematic, Port A

8 SN65LVCP114 Evaluation Module (EVM) SLLU160–December 2011
Submit Documentation Feedback

Copyright © 2011, Texas Instruments Incorporated

http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLLU160


www.ti.com Schematics

Figure 4. SN65LVCP114 EVM Schematic, Port B
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Figure 5. SN65LVCP114 EVM Schematic, Port C
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Figure 6. SN65LVCP114 EVM Schematic, Controls_1

11SLLU160–December 2011 SN65LVCP114 Evaluation Module (EVM)
Submit Documentation Feedback

Copyright © 2011, Texas Instruments Incorporated

http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLLU160


Schematics www.ti.com

Figure 7. SN65LVCP114 EVM Schematic, Controls_2

12 SN65LVCP114 Evaluation Module (EVM) SLLU160–December 2011
Submit Documentation Feedback

Copyright © 2011, Texas Instruments Incorporated

http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLLU160


www.ti.com Schematics

Figure 8. SN65LVCP114 EVM Schematic, Controls_3
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Figure 9. SN65LVCP114 EVM Schematic, Power Distribution
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Figure 10. SN65LVCP114 EVM Schematic, USB Interface
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9 Bill of Materials

Table 5. SN65LVCP114 EVM Bill of Materials

Reference Value Part Part Number Manufacturer

C1–C12, C22, C29–C45 0.1 µF 0201 CAP LMK063BJ104KP-F Taiyo Yuden

C14 47 µF 1210 CAP EMK325BJ476MM-T Taiyo Yuden

C15 22 µF 1206 CAP EMK316BJ226ML-T Taiyo Yuden

C46–C49, C52, C53, C55, C59-C61 0.1 µF 0402 CAP C1005X5R1E104K TDK Corporation

C50, C51, C56 1 µF 0402 CAP LMK105BJ105KV-F Taiyo Yuden

C54 10 µF 0603 CAP C1608X5R1A106M TDK Corporation

C57, C58 22 pF 0402 CAP C0402COG500-220JNE Venkel

D1, D4 LED - GREEN C170 HSMG-C170 Avago Technologies

D2 LED - RED C170 SML-LXT0805IW-TR Lumex Opto/Components

D3 LED - ORANGE C170 HSMD-C170 Avago Technologies

JMP1, JMP2, JMP5, JMP7, JMP26 1 X 3 0.1" HTSW-150-08-G-S Samtec

JMP3, JMP6, JMP8, JMP10, 1 X 4 T 0.1" HTSW-150-08-G-S SamtecJMP13, JMP16

JMP35 2 X 2 0.1x0.1" HTSW-150-08-G-D Samtec

J1–J12 Edge Mount SMA CON_02K243-40M 32K243-40ML5 Rosenberger

J13 USB - B Type B Type USB-B-S-F-B-TH Samtec

P1, P2 Banana Plug - Metal 4 mm 108-0740-001 Emerson Network Power

Q1, Q2 NPN SOT23 MMBT4401 Fairchild Semiconductor

R1–R4, R6-R8, R10–R15, R18,
R19, R23, R27, R28, R32, R36, 4.99 KΩ 0402 RES RG1005P-4991-B-T5 Susumu Co., Ltd.R37, R41, R51, R58, R65, R66,
R71, R88–R90, R99–R104

R9 1.2 KΩ 0402 RES ERJ-XGNJ122Y Panasonic - ECG

R57, R59, R63, R83 100 Ω 0402 RES RC0402FR-07100RL Yageo

R60 52.3 KΩ 0402 RES ERJ-2RKF5232X Panasonic - ECG

R61, R62, R68, R69, R73, R78 100 KΩ 0402 RES RC0402FR-07100KL Yageo

R64 30.1 KΩ 0402 RES ERJ-2RKF3012X Panasonic - ECG

R67 49.9 Ω 0402 RES RC0402FR-0749R9L Yageo

R70, R76 DNI_0 Ω 0402 RES ERJ-2GE0R00X Panasonic - ECG

R72 15 KΩ 0402 RES ERJ-2RKF1502X Panasonic - ECG

R74, R75, R105, R106 4.02 KΩ 0402 RES CRCW04024K02FKED Vishay/Dale

R77, R79 0.0 (Zero Ohm) 0402 RES RC0402JR-070RL Yageo

R80, R97, R98 1.5 KΩ 0402 RES RG1005P-152-B-T5 Susumu Co., Ltd.
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Table 5. SN65LVCP114 EVM Bill of Materials (continued)

Reference Value Part Part Number Manufacturer

R81, R82 33 Ω 0402 RES RR0510R-330-D Susumu Co., Ltd.

R84 1 MΩ 0402 RES RMCF0402FT1M00 STACKPOLE ELEC. INC.

R85–R87, R91–R96 4.99 KΩ_DNI 0402 RES RG1005P-4991-B-T5 Susumu Co., Ltd.

SW1 Momentary Push-Button Switch 6.00 mm x 6.00 mm EVQ-PBE05R Panasonic - ECG

SW2 1 PIN DIP SMD SMT SDA01H0SB ITT Cannon - C&K

U1 LVCP114_ZJA 197pin_0.8 mm pitch BGA SN65LVCP114ZJA Texas Instruments

U2 DUAL NPN SOT-23-6 ZXTD09N50DE6TA Zetex Inc

U4 Voltage Supervisor with Manual Reset SOT-23-5 TPS3125J18DBVR Texas Instruments

U5 USB Microcontroller 64-LQFP TUSB3210PM Texas Instruments

U6 Bidirectional Level Shifter 20-TSSOP TXB0108PWR Texas Instruments

U7 512Kb EEPROM 8-SOIC 24LC512-I/SM Microchip Technology

U8 Single Output LDO 8-SON TPS73701DRB Texas Instruments

X1 12.00 MHz Crystal SMD ECS-120-32-5PVX ECS Inc

#4-40 Machine Screw H703-ND Digikey

#4-40 Rounded Thread 2029K-ND Digikey
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10 Board Layout

Figure 11. SN65LVCP114 EVM PCB Layer Construction

NOTE: Always consult your board manufacturer for their process/design requirements to ensure
the desired impedance is achieved.
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Figure 12. SN65LVCP114 Board Layout: Top Signal (Layer 1 of 6)
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Figure 13. SN65LVCP114 Board Layout: Internal Ground (Layer 2 of 6)
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Figure 14. SN65LVCP114 Board Layout: Internal Power (Layer 3 of 6)
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Figure 15. SN65LVCP114 Board Layout: Internal Signal (Layer 4 of 6)
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Figure 16. SN65LVCP114 Board Layout: Internal Ground (Layer 5 of 6)
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Figure 17. SN65LVCP114 Board Layout: Bottom Signal (Layer 6 of 6)
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Appendix A Jumper Shunt Settings

The table below shows the different shunt settings of the 3 and 4 pin jumpers on the EVM.

Appendix B Typical Evaluation Setups

Figure 18. Receive Side Use Case
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Figure 19. Transmit Side Use Case

Figure 20. Combined Bus Extension Use Case
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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.

TI 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 TI deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

TI 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 TI patent right, copyright, mask work right,
or other TI intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI 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 TI under the patents or other intellectual property of TI.

Reproduction of TI information in TI 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. TI is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of TI 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 TI product or service and is an unfair and deceptive business practice. TI is not
responsible or liable for any such statements.

TI products are not authorized for use in safety-critical applications (such as life support) where a failure of the TI 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 TI products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify TI and its representatives against any damages arising out of the use of TI products in
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