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1.0 Overview 
The LVDS-18B-EVK is a complete kit for evaluation of National Semiconductor’s 18-bit SerDes 
devices (DS92LV18 and SCAN921821) with low cost twisted pair cables as well as other 100-
ohm differential cables. 
The purpose of this document is to: familiarize you with the 18-Bit SerDes Evaluation Kit, suggest 
the test setup procedures and instrumentation, and to guide you through some typical 
measurements that will demonstrate the performance of the devices in typical applications.  

2.0 Evaluation Kit Contents 
• 18-Bit SerDes Evaluation Board – The board features a single SCAN921821 and two 

DS92LV18 devices. 
 
• EVK User Manual (this document) 

 
• EBLA 

 

3.0 Board Description 
 
The Figure 1 below represents the top drawing of the board with the silkscreen annotations.  It is 
a large 5 x 10 inch PCB that has a three-device layout capable of demonstrating the cable driving 
performance, control, and testability functions of the SCAN921821 and DS92LV18 devices. 
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Figure 1: LVDS-18B-EVK Evaluation Board Top View 
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3.1 Traces 
All LVDS inputs and outputs have been designed to maintain 100 ohms differential impedance 
from the SMA connector to the device inputs and outputs.  A taper is used to minimize any 
discontinuity associated with the reduced trace separation near the device inputs.  The traces 
have been routed for equal length between pairs. 
 
The SCNA921821 input traces are 50 ohm single-ended.  They have been routed to +/-250mils in 
length. 
 
The DS92LV18 LVCMOS input and output traces have been designed as 60-ohm single-ended 
impedance.  This impedance value is common in actual systems and is the result of using the 
same strip-line or micro-strip width as a 100-ohm differential pair.  Without any coupling to an 
adjacent signal the single-ended impedance rises to about 60 ohms.  For DS92LV18 designs, 
transmission line impedance should have a target range of 60-65 ohms. 
 

3.2 Board Stack up 
Figure 2 is a detailed drawing of the board cross-section showing the layers and layer spacing. 
 

 
 

Figure 2: Board Stack up Detail 
 

3.3 Power and Ground Rails 
There are 3 separate VDD and Ground rails in the board stack up.  The 3.3V VDD rail is used to 
supply power to the SCAN921821.  A separate supply plane called VDD2 (also 3.3V) is used to 
supply power to the DS92LV18’s on the board.  The GND planes for both supply voltages are 
common across the board. 
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4.0 Test Configuration Examples with Typical Results 
This section provides a quick reference for setting up some typical test configurations using the 
LVDS-18B-EVK that will enable you to evaluate the SCAN921821 and DS92LV18 as a 
standalone devices as well as a SerDes chipset in cable drive applications. 
 

4.1 Configuration 1 – Evaluating the SCAN921821 
The LVDS-18B-EVK can be used to evaluate the SCAN921821 as a standalone transmitter.  In 
this case, a BERT receiver or an oscilloscope may be used to evaluate the transmitter output 
signals.  Figure 3 is a simplified block diagram of the configuration. 
 

 
 

Figure 3. Test Setup for the SCAN921821 Only 
 
You may follow these steps to set up the device for bench testing and performance 
measurements: 
 

1. Provide 3.3 V between the U9 (VDD) and U8 (GND) banana jack receptacles.  This will 
bring power to the SCAN921821 device only. 

2. Power-up channel A or B of the device by setting the corresponding PWDN pin to high.  
This is accomplished by placing a jumper across VDD and PWDN pins on the connector 
CON6 for channel A, or CON7 for channel B.  

3. Enable the outputs of channel A or B by setting the corresponding EN pin to high.  This is 
accomplished by placing a jumper across VDD and EN pins on the connector CON6 for 
channel A, or CON7 for channel B. 

4. Select pre-emphasis levels for the outputs of channel A or B by setting the corresponding 
PEM pins to high or low.  This is accomplished by placing jumpers across VDD and PEM 
pins on the connector CON3 for channel A, or CON4 for channel B.  As a reminder, the 
pre-emphasis has the lowest level when all three PEM pins are set to low, and it has the 
highest level when all three pins are set to high. 

5. Disable PRBS generation of the outputs by placing jumpers across BIST and GND pins 
on the connector CON5. 

6. Provide a 15-66 MHz TTL clock to the TXCLK pin (pin#40 of the connector CON1) from a 
signal generator. 

7. Provide 18 bit TTL data signals to the transmitter inputs (DIN0-DIN17).  For channels A 
and B of the device, the inputs are accessible through the connectors, CON1 and CON2, 
respectively. All data signals should be in phase and synchronous to the TXCLK. 

8. Connect the outputs, DO+ and DO- (SMA1 and SMA2 for the channel A, and SMA3 and 
SMA4 for the channel B outputs) directly to an oscilloscope or a serial BERT receiver 
using coaxial cables.  You may also use probes to sense the output signals, but first 
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make sure that the device has proper termination (usually 100 ohms between the output 
pins). The differential probes (>3GHz, <0.5pF) are recommended. 

9. Observe the results on the oscilloscope or serial BERT receiver. 
 

Measured by AC coupling SCAN921821 
outputs directly to an oscilloscope; 
fTCLK = 66 MHz;  No Pre-emphasis; 

Measured by AC-coupling SCAN921821 outputs 
directly to an oscilloscope; 
fTCLK = 66 MHz;  Max Pre-emphasis; 
 

Table 1. Sample Results for the Configuration 1 

4.2 Configuration 2 – Evaluating the DS92LV18 
The LVDS-18B-EVK can also be used to evaluate the DS92LV18 in a typical cable drive 
application.  In this case, a BERT analyzer or an oscilloscope may be used to evaluate the 
transmitter output signals. Figure 4 is a simplified block diagram of the configuration. 
 

 
 

Figure 4. Test Setup for the SerDes Chipset Cable Drive Application 
 
You may follow these steps to set up the devices for bench testing and performance 
measurements: 
 

1. Provide 3.3 V between the U10 (VDD2) and U8 (GND) banana jack receptacles.  This will 
bring power to both, A and B, DS92LV18 devices. 

2. Configure the DS92LV18 device A or B as a transmitter as the following:  
 
a) Power-up the TX by setting the corresponding TPWDN pin to high.  This is 

accomplished by placing a jumper across VDD and TPWDN pins on the connector 
CON14 for the device A (U2), or CON21 for the device B (U3). 

b) Enable the transmitter of the device A or B by setting the corresponding DEN pin to 
high.  This is accomplished by placing a jumper across VDD and DEN pins on the 
connector CON12 for the device A (U2), or CON19 for the device B (U3). 
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c) Provide a 15-66 MHz TTL clock to the TXCLK pin (pin#39 of the connector CON8 
for the device A (U2), or pin#39 of the connector CON15 for the device B (U3)) from 
a signal generator. 

 
3. Configure the DS92LV18 device A or B as a single receiver as the following:  

 
a) Power-up the receiver by setting the corresponding RPWDN pin to high.  This is 

accomplished by placing a jumper across VDD and RPWDN pins on the connector 
CON11 for the device A (U2), or CON18 for the device B (U3). 

b) Enable the receiver of the device A or B by setting the corresponding REN pin to 
high.  This is accomplished by placing a jumper across VDD and REN pins on the 
connector CON10 for the device A (U2), or CON17 for the device B (U3). 

c) Provide a 15-66 MHz TTL clock to the REFCLK pin (pin#40 of the connector CON8 
for the device A (U2), or pin#40 of the connector CON15 for the device B (U3)) from 
a signal generator. The clock frequency must be within 5% of the frequency 
provided to the TCLK pin of the transmitter. 

 
4. Connect a cable assembly between transmitter outputs and receiver inputs.  
5. Connect the outputs, ROUT0-17 and RCLK (pins 20-40 on the CON9 for the device A 

(U2), or pins 20-40 on the CON16 for the device B (U3)) directly to an oscilloscope or a 
BERT receiver using coaxial cables.  You may also use probes to sense the output 
signals, but first make sure that the device has proper termination (usually 50 ohms to 
GND). The differential probes (>3GHz, <0.5pF) are recommended. 

6. Observe the results on the oscilloscope or parallel BERT receiver. 
 

4.3 Configuration 3 – Evaluating the SCAN921821 with the DS92LV18 
Receiver 
The LVDS-18B-EVK can also be used to evaluate the SCAN921821 together with the DS92LV18 
receiver in a typical cable drive application.  In this case, a BERT receiver or an oscilloscope may 
be used to evaluate the transmitter output signals. Figure 5 is a simplified block diagram of the 
configuration. 
 

 
 

Figure 5. Test Setup for the SerDes Chipset Cable Drive Application 
 
You may follow these steps to set up the devices for bench testing and performance 
measurements: 
 

1. Provide 3.3 V between the U9 (VDD) and U8 (GND) as well as between the U10 (VDD2) 
and U8 (GND) banana jack receptacles.  This will bring power to all devices on the board. 

 
2. Configure the SCAN921821 as a single transmitter as the following: 
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a) Power-up channel A or B by setting the corresponding PWDN pin to high.  This is 
accomplished by placing a jumper across VDD and PWDN pins on the connector 
CON6 for channel A, or CON7 for channel B. 

b) Enable the outputs of channel A or B by setting the corresponding EN pin to high.  
This is accomplished by placing a jumper across VDD and EN pins on the connector 
CON6 for channel A, or CON7 for channel B. 

c) Select pre-emphasis levels for the outputs of channel A or B by setting the 
corresponding PEM pins to high or low.  This is accomplished by placing jumpers 
across VDD and PEM pins on the connector CON3 for channel A, or CON4 for 
channel B.  As a reminder, the pre-emphasis has the lowest level when all three 
PEM pins are set to low, and it has the highest level when all three pins are set to 
high. 

d) Disable PRBS generation of the outputs by placing jumpers across BIST and GND 
pins on the connector CON5. 

e) Provide a 15-66 MHz TTL clock to the TXCLK pin (pin#40 of the connector CON1) 
from a signal generator. 

f) Provide 18 bit TTL data signals to the transmitter inputs (DIN0-DIN17).  For 
channels A and B of the device, the inputs are accessible through the connectors, 
CON1 and CON2, respectively. All data signals should be in phase and 
synchronous to the TXCLK. 

 
3. Configure the DS92LV18 device A or B as a single receiver as the following:  

 
g) Power-up the receiver by setting the corresponding RPWDN pin to high.  This is 

accomplished by placing a jumper across VDD and RPWDN pins on the connector 
CON11 for the device A (U2), or CON18 for the device B (U3). 

h) Enable the receiver of the device A or B by setting the corresponding REN pin to 
high.  This is accomplished by placing a jumper across VDD and REN pins on the 
connector CON10 for the device A (U2), or CON17 for the device B (U3). 

i) Provide a 15-66 MHz TTL clock to the REFCLK pin (pin#40 of the connector CON8 
for the device A (U2), or pin#40 of the connector CON15 for the device B (U3)) from 
a signal generator. The clock frequency must be within 5% of the frequency 
provided to the TCLK pin of the transmitter. 

 
4. Connect a cable assembly between the transmitter and the receiver.  
5. Connect the outputs, ROUT0-17 and RCLK (pins 20-40 on the CON9 for the device A 

(U2), or pins 20-40 on the CON16 for the device B (U3)) directly to an oscilloscope or a 
BERT receiver using coaxial cables.  You may also use probes to sense the output 
signals, but first make sure that the device has proper termination (usually 50 ohms to 
GND). The differential probes (>3GHz, <0.5pF) are recommended. 

6. Observe the results on the oscilloscope or parallel BERT receiver.  
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Measured with Tektronix P6330 Differential 
probe after 15m of UTP Cable at the Input of the 
DS92LV18 Receiver; 
fTCLK = 66 MHz;  No Pre-emphasis; 

Measured with Tektronix P6330 Differential 
probe after 15m of UTP Cable at the Input of 
the DS92LV18 Receiver; 
fTCLK = 66 MHz;  Max Pre-emphasis; 

 
Table 2. Sample Results for the Configuration 2 

 
7. If parallel BERT receiver is not available, you can utilize the DS92LV18 transmitter, TX, 

to deserializer the data, and than connect the TX outputs to the serial BERT receiver 
using coaxial cables.  On the board, you can conveniently connect the ROUT0-17 
outputs of the DS92LV18 RX and to the DS92LV18 TX inputs, DIN0-17 (pins 21-38 on 
the connectors CON8 and CON9 for the device A (U2) or on the connectors CON15 and 
CON16 for the device B (U3)), by simply placing 0 ohm SM0603 chip resistors on the 
resistor pads R41-R58 or R61-R78. Figure 6 is a simplified block diagram of the 
configuration. 

 

 
 

Figure 6. Test Setup for the SerDes Chipset Cable Drive Application 
 

8. Configure the DS92LV18 device A or B as a transmitter as the following:  
 
j) Power-up the TX by setting the corresponding TPWDN pin to high.  This is 

accomplished by placing a jumper across VDD and TPWDN pins on the connector 
CON14 for the device A (U2), or CON21 for the device B (U3). 

k) Enable the transmitter of the device A or B by setting the corresponding DEN pin to 
high.  This is accomplished by placing a jumper across VDD and DEN pins on the 
connector CON12 for the device A (U2), or CON19 for the device B (U3). 

l) Provide a 15-66 MHz TTL clock to the TXCLK pin (pin#39 of the connector CON8 
for the device A (U2), or pin#39 of the connector CON15 for the device B (U3)) from 
a signal generator. The clock frequency must have the same frequency as the clock 
provided to the TXCLK pin of the SCAN921821 transmitter. 

m) Connect the outputs, DO+ and DO- (SMA7 and SMA8 for the device A (U2), and 
SMA11 and SMA12 for the channel B outputs) directly to an oscilloscope or a serial 
BERT receiver using coaxial cables.  You may also use probes to sense the output 
signals, but first make sure that the device has proper termination (usually 100 
ohms between the output pins). The differential probes (>3GHz, <0.5pF) are 
recommended. 

n) Observe the results on the oscilloscope or serial BERT receiver. 
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5.0 18-Bit SerDes Evaluation Board Schematic 
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5.1 18-Bit SerDes Evaluation Board Schematic (cont.) 
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5.2 18-Bit SerDes Evaluation Board Schematic (cont.) 
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5.3 18-Bit SerDes Evaluation Board Schematic (cont.) 
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6.0 Bill of Materials: 
 
18-Bit SerDes Evaluation Board Revised: Friday, August 6, 2004 
Revision: A2 
 
Bill Of Materials          August 06, 2004      14:00:00 Page1 
 
Item Quantity Reference    Part 
______________________________________________ 
 
1 6  CON1,CON2,CON8,CON9,  HEADER40 
   CON15,CON16 
2 4  CON3,CON4,CON6,CON7  HEADER3X3 
3 1  CON5     HEADER7X2 
4 10  CON10,CON11,CON12,CON13, HEADER3X1 
   CON14,CON17,CON18,CON19, 
   CON20,CON21 
5 13  C1,C2,C3,C4,C5,C6,C7,C8, 0.1uF 
   C17,C18,C19,C26,C29 
6 11  C9,C10,C11,C12,C13,C14,  0.01uF 
   C15,C16,C20,C21,C22 
7 3  C23,C24,C25    2.2uF 
8 2  C27,C28    22uF 
9 2  D1,D2     LED 
10 41  R1,R2,R3,R4,R5,R6,R7,R8, 50 
   R9,R10,R11,R12,R13,R14, 
   R15,R16,R17,R18,R19,R20, 
   R21,R22,R23,R24,R25,R26, 
   R27,R28,R29,R30,R31,R32, 
   R33,R34,R35,R36,R37,R80, 
   R81,R82,R83 
11 1  R38     1K 
12 1  R39     10K 
13 2  R40,R60    100 
14 36  R41,R42,R43,R44,R45,R46, 0 
   R47,R48,R49,R50,R51,R52, 
   R53,R54,R55,R56,R57,R58, 
   R61,R62,R63,R64,R65,R66, 
   R67,R68,R69,R70,R71,R72, 
   R73,R74,R75,R76,R77,R78 
15 2  R59,R79    330 
16 12  SMA1,SMA2,SMA3,SMA4,SMA5, SMAedge 
   SMA6,SMA7,SMA8,SMA9, 
   SMA10,SMA11,SMA12 
17 1  U1     SCAN921821 
18 2  U2,U3     DS92LV18 
19 3  U8,U9,U10    JACK 
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6.1 Bill of Materials: (cont.) 
 
18-Bit SerDes Evaluation Board Revised: Friday, August 6, 2004 
Revision: A2 
 
Bill Of Materials          August 06, 2004      14:00:00 Page2 
 
Part  Quantity Order Info   Description 
______________________________________________ 
 
HEADER40 6  Digikey - Molex   WM6840-ND 
HEADER3X3 4  Digikey – Molex   WM6703-ND (3 per Header) 
HEADER7X2 1  Digikey – Molex   WM6814-ND 
HEADER3X1 10  Digikey – Molex   WM6703-ND 
0.1uF  13  Digikey     0603 package 
0.01uF  11  Digikey     0603 package  
2.2uF  3  Digikey     1206 package  
22uF  2  Digikey     7343 package  
LED  2  Digikey     67-1098-ND  
50 ohm  41  Digikey     0402 package  
1K  1  Digikey     0603 package 
10K  1  Digikey     0603 package  
100 ohm 2  Digikey     0402 package  
0 ohm  36  Digikey     0603 package  
330 ohm 2  Digikey     0603 package  
SMAedge 12  Newark Electronics  16F3627 
SCAN921821 1  National Semiconductor 
DS92LV18 2  National Semiconductor 
JACK  3  Newark Electronics  50F1460 
 
ALL Resistors are +\- 5%  
ALL Capacitors are +\- 20% 
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