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Introduction 
 
National Semiconductor’s System Test Access Products Group provides this evaluation kit of 
the SCAN90CP02 to help demonstrate the use and performance of the device. 
 
The user must supply 3.3-volt power to the Evaluation board. The user also must provide the 
proper LVDS signal levels to the inputs of the device using a signal generator. 
 
 
Overview 
 
This Evaluation board uses two SCAN90CP02 devices. Device U1 uses SMA connectors for 
both the non-inverting and inverting differential input and output signals for each channel (total 
of 8 SMA connectors for U1). This enables the use of high speed signals for evaluating the 
performance of the LVDS signal path. Inputs are terminated with 100Ω. 
 
Device U2 may be used for both high speed LVDS evaluations and IEEE 1149.6 evaluations. 
Channel 0 of device U2 uses CAT5 connectors for the input and output signals to allow the use 
of “lossy” or inexpensive CAT5 cables as the interconnect medium. Inputs are terminated with 
100Ω.  
 
Channel 1 of device U2 is used primarily for IEEE 1149.6 evaluations. The output of Channel 1 
is looped back to the inputs of Channel 1 through a fault network. Thus, the fault network may 
be exercised while monitoring the effects through the IEEE 1149.1 port at J1. Switches S1 thru 
S5 are used to insert faults for evaluating the IEEE 1149.6 features (refer to the table 2 and 
figure 2 below).  
 
Additionally, U2 may be configured as a switch, and a high speed signal may be passed thru the 
fault network. This enables the evaluation of interconnect faults on the LVDS signal integrity. 
 
Switches S6 thru S11 are used as control inputs for both U1 and U2. Switches are provided for 
the SELx inputs, for the Enable inputs, and the PEMxx inputs to define the output pre-emphasis 
levels (refer to table 1 and figure 1 below). 
 
 
For more details, refer to the attached schematic and the SCAN90CP02 datasheet. 
 
 



Table 1: Control Switch Functions (applies to both U1 and U2) 
Silkscreen Connections Notes 
S11 DISABLE 0 U1, U2   EN0* Up position disables channel 0 on both devices. 
S8 DISABLE 1 U1 EN1* Up position disables channel 1 on U1. 
J7 U2 EN1* Open position disables channel 1 on U2. 
S10 Sel0 
S9 Sel1 

U1, U2 Sel0 
U1, U2 Sel1 

Configures both U1 and U2 functionality. 
Up = 1 down = 0 
See datasheet for function table. 

S7 PEMX0 
S6 PEMX1 

U1, U2 PEM00-PEM10 
U1, U2 PEM01-PEM11 

Configures pre-emphasis feature on both devices and both 
channels. 
Up =1 Down = 0 
See datasheet for function table. 

 

 
Figure 1: U1 Block Diagram 

 

 
Figure 2: U2 Block Diagram 

 

Table 2: IEEE-1149.1 and IEEE-1149.6 (applies only to U2) 
Silkscreen Function Notes 
J1 1149.6 IEEE 1149.1 test bus 

access to 1149.6 features 
U1 is the first device in the scan chain; U2 is the last device in 
the scan chain. TDO, TMS, TCK, /TRST (out) are from the test 
system to the device/chain under test. TDI (in) is from the 
device/chain under test to the test system. 

S1 Short C1 Up position to short coupling capacitor. 
S2 Short C2 Up position to short coupling capacitor. 
S3 Open Down position to create open circuit. 
S4 Open Down position to create open circuit at termination resistor. 
S5 Open Termination Resistor Down position to create open circuit. 
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Item Part Type Part Number/Value Mfg Description Qty SMTNoSub Ref Des Notes Rev

1 PCB P-05399R0 SCAN09CP02 EVAL ROHS: 3.50x3.50x.062in,
4 layer

1  0Bd: (88.90x
88.90mm)  Panel:
(5.50x10.50in)
(139.70x
266.70mm) 3
bds/panel

2

3 IC SCAN90CP02SP NAT 1.5 GBPS LVDS Crosspoint Switch, LLP28 2 X 1U1-2 CUSTOMER
SUPPLIED

4

5 RES ERJ-3EKF3321 PANA 3.32K 1/10W ±1% 0603, Pb-Free 1 X 0R5

<ALT> CRCW06033K32FKEA VISHAY 3.32K 1/10W ±1% 0603 100ppm, Pb-Free

<ALT> RK73H1JTTD3321F KOA 3.32K 1/10W ±1% 0603 100ppm, Pb-Free

6 RES ERJ-3EKF49R9V PANA 49.9 Ohm 1/10W ±1% 0603 100ppm, Pb-Free 2 X 0R3,4

<ALT> CRCW060349R9FKEA VISHAY 49.9 Ohm 1/10W ±1% 0603 100ppm

<ALT> RK73H1JTTD49R9F KOA 49.9 Ohm 1/10W ±1% 0603 100ppm, Pb-Free

7 RES ERJ-2RKF1000 PANA 100 Ohm 1/16W ±1% 0402 100ppm, Pb-Free 3 X 2R1,2,6

<ALT> ERJ-S02F1000 PANA 100 Ohm 1/16W ±1% 0402 200ppm, Pb-Free

8

9 CAP 06035A102KAT AVX 1000pF, 50V, ±10%, 0603, Ceramic, NP0,
Pb-Free

3 X 0C1-2,4

<ALT> C0603C102J5GAC KEMET 1000pF, 50V, ±5%, 0603, Ceramic, NP0,
Pb-Free

10 CAP 06035C103KAT AVX .01µF, 50V, ±10%, 0603, Ceramic, X7R,
Pb-Free

11 X 0C3,11-14,16,21-
23,25-26

Mount On Bottom
C11-
14,16,21,22,23,2
5,26

<ALT> C0603C103K5RAC KEMET .01µF, 50V, ±10%, 0603, Ceramic, X7R,
Pb-Free

11 CAP 0603YC104KAT AVX .1µF, 16V, ±10%, 0603, Ceramic, X7R, Pb-
Free

11 X 0C5,8-10,15,17-
20,24,27

Mount on Bottom
C8-10,15,17-
20,24,27
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Item Part Type Part Number/Value Mfg Description Qty SMTNoSub Ref Des Notes Rev

<ALT> C0603C104K4RAC KEMET .1µF, 16V, ±10%, 0603, Ceramic, X7R, Pb-
Free

12 CAP TAJB106M010 AVX 10µF, 10V, ±20%, B-Case, Tantalum, Pb-
Free

2 X 0C6-7

<ALT> T491B106K010AT KEMET 10µF, 10V, ±10%, B-Case, Tantalum, Pb-
Free

13

14 SW EG1249 ESWITCH Slide, SPDT, Pb-Free 11   0S1-11 Remove Mounting
Tabs Prior to
Assembly

15

16 CONN 5103309-1 AMP Header, 10p, Male, Dual Row, .100"sp,
Pb-Free

1   0J1

17 CONN 142-0711-821 JOH SMA, 50 0hm, End Launch, Pb-Free 8   0J3-6,12-15

18 CONN 2560SU00001 LEOCO Shunt, .100"sp, Pb-Free 1   0J7

<ALT> 71363-202LF FCI Shunt, .100"sp, Gold, Pb-Free

<ALT> SNT-100-BK-G SAMTEC Shunt, .100"sp, Gold, Pb-Free

<ALT> SNT-100-BK-H SAMTEC Shunt, .100"sp, Gold, Pb-Free

19 CONN 7006 KEYSTONE Binding Post, Red, Pb-Free 1   0J10

20 CONN 7007 KEYSTONE Binding Post, Black, Pb-Free 1   0J11

21 CONN 85505-0013 MOLEX Telco, 8p, R/A, Shielded, CAT5, Pb-Free 2   0J8-9

22 CONN TSW-101-07-G-S SAMTEC Header, 1p, Male, Gold, Pb-Free 1   0TP1

23 CONN TSW-102-07-G-S SAMTEC Header, 2p, Male, .100"sp, Gold, Pb-Free 1   0J7

24

25 HDWRE 0700440LN MP Hex Nut, 4-40 Nylon Locking. Pb Free 4   0

26 HDWRE 36440MF075 MP Standoff, Male/Female, Hex, 440x3/16,
Nylon, Pb Fr

4   0Mount On Bottom

27 HDWRE 6INTLKWSSSROHS ANY Washer, #6 Internal Tooth, SS, ROHS 2   0Use With Binding
Posts

28
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Item Part Type Part Number/Value Mfg Description Qty SMTNoSub Ref Des Notes Rev

29 STENCL T-05401R0 ENERCON STENCIL FABRICATION, CP02 EVAL BOARD,
ROHS, TOP

1  1

30 STENCL T-05404R0 ENERCON STENCIL FABRICATION, CP02 EVAL BOARD,
ROHS, BOTTOM

 1

31 REF C-05406R0 ENERCON PALLET DWG, CP02 EVAL BOARD, ROHS   0

32 REF C-05400R0 ENERCON FABRICATION DWG, CP02 EVAL BOARD, ROHS   0

33 REF S-03832R3 ENERCON SCHEMATIC, SCAN90CP02 EVAL BOARD   0

34
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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
such safety-critical applications.

TI products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by TI as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of TI products which TI 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.

TI products are neither designed nor intended for use in automotive applications or environments unless the specific TI products are
designated by TI 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 Automotive and Transportation www.ti.com/automotive

Amplifiers amplifier.ti.com Communications and Telecom www.ti.com/communications

Data Converters dataconverter.ti.com Computers and Peripherals www.ti.com/computers

DLP® Products www.dlp.com Consumer Electronics www.ti.com/consumer-apps

DSP dsp.ti.com Energy and Lighting www.ti.com/energy

Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial

Interface interface.ti.com Medical www.ti.com/medical

Logic logic.ti.com Security www.ti.com/security

Power Mgmt power.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense

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

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2012, Texas Instruments Incorporated
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