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Overview

DS15BR400 is a four channel LVDS Buffer/Repeater, featuring pre-emphasis with maximum pre-emphasis gain
of approximately 6 dB at 750 MHz. The device has internal 100-ohm resistors on both, the inputs and outputs, to
improve performance and minimize board size. It utilizes LVDS technology for low power, high-speed and
superior noise immunity.

The purpose of this document is to familiarize you with the DS15BR400 Evaluation Board (DS15BR400EVK),
suggest the test setup procedures and instrumentation, and to guide you through some typical measurements
that will demonstrate the performance of the device.

Description

Figure 1 below represents the top layer drawing of the board with the silkscreen annotations. It is a four by four
inch six layer printed circuit board (PCB) that has a single-device layout capable of demonstrating performance
and all functions of the DS15BR400.
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Figure 1: DS15BR400 Evaluation Board - Top View
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All LVDS inputs and outputs are accessible through SMA connectors and suitable for connections to 50-ohm
instrumentation. The power can be applied using banana plugs. The control pins, PWDN* and PEM pins, are
connected to 2-position switches.

Test Setup Procedure

The following is a recommended test setup procedure for the device evaluation. Figure 2 depicts a typical setup
and instrumentation used for the device evaluation.

1.

Apply the power to the device (3.3V typical) between VDD and VSS banana plug receptacles, observe
the value of Icc, and compare it with the expected value (refer to the datasheet) to ensure that the device
is functional.

Select I/O pairs you want to evaluate. For example, let’s say that we want to evaluate the INO to OUTO
signal path of the DS15BR400. The setup instructions that follow are based on this selection.

Connect a signal source (i.e. signal generator or an LVDS driver) to the INO inputs on the board and
adjust the signal parameters (VOH, VOL, VCM) so that they comply with the device input
recommendations.

Enable the DS15BR400 by setting PWDN* to high on CON1. Optionally, you may turn the pre-
emphasis on for this output by setting PEM to “H” position on CONZ2.

Connect the OUTO outputs to an oscilloscope and view the output signals with an oscilloscope with the
bandwidth of at least 3 GHz.
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Figure 2. Typical Test Setup
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Figure 3 and 4 show an output eye diagram obtained using the DS15BR400EVK setup as in figure 2. The input
was 400mV in amplitude with 1.2 V common mode voltage 1.5 Gbps NRZ PRBS-23.
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Figure 3. DS15BR400- Output Eye Diagram, Pre-emphasis OFF
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Figure 4. DS15BR400 — Output Eye Diagram, Pre-emphasis On
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Figures 5 and 6 show the eye diagrams obtained at 2 Gbps with NRZ PRBS-23.
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Figure 5. DS15BR400- Output Eye Diagram, Pre-emphasis OFF
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Figure 6. DS15BR400 — Output Eye Diagram, Pre-emphasis On
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DS15BR400 APPLICATION EVALUATION BOARD

Revised: May 21, 2006

Item | Part Type | Part Number Mfg Description Qty Ref Des Notes
1 CONN ANY HEADER3X1 2 CON1,CON2
2 CONN 50F 1460 NEWARK | JACK, Banana Plug Receptacle 2 CONS3,CON4
3 CAP ANY 0.011JF,+10%, 0603 2 C1,C4
4 CAP ANY " [10F, £10%,0603 1 C2
5 CAP ANY 0.1uF, +10%, 0603 1 C3
6 CAP ANY 22pF, £10%, 7343 1 C5
7 RES ANY 100 Ohm 4 R1-R4
8 CONN 99F6798 NEWARK | SMA, 50 Ohm, End Launch 16 SMA1-SMA16
9 IC NAT 2 GHz 4 Channel Buffer/Repeater 1 U1

PCB Stack Up

VCC GHD
"-"ia "-"ia
2 2 mil
w
3 1 I 14 mil 12 mil |
ST
E - T
i Adjust for Thickness
B L
o
5 3 T
o 14 mil 1Zm
2 mil I
W= 21 ml

TOP Signal Layer
GEMD Flans e i ™ m i
VO Plane .~ Buried Capacitor
VZC Plane
GHND Flans

BOTTOM Signal Layer

> Buried Capacitor

COATING

| _ T=1.2 mil

H =12 mil

H = 2 mil

MDD Refgrence

50 Ohm Single-Ended Microstrip

W=10mil S5=28&mil

COATING

| - - T=1.2 mil | H = 2 mil

H =12 mil

GMND Reference

100 Ohm Differential Microstrip




5 4 3 2 1

REVISION RECORD
LTR: ECO NO: APPROVED: | DATE:
m
2[71
LJ INOP
CONI-1 CON2-1
CONI-2 CON2-2
2 CONI-3 CON2-3 s
2
ﬂ INON
R3
100
3
2 2
EL IN1P
i
R4
100
T4
2 2 | —
P
9 a 32
10 JNo~ quros 31
11 ul [ 30
2 Nt DSISBR400 QT [29
13 N2+ ouT2+ 28 ouT2P
15 14 Nz QuT2- (-2
! 15 N3+ quT3+ (28
RS
2[_] 2P T5o 16 JiN3- QUT3- 22
00888899
2 oo
6
2 i
L] IN2N %:?UBU
2
- lm c2 c3 lu
owF  ——.033uF - iUF O1UF
2 R
8 =
2
ﬂ IN3N
—Owm
—Owm2
0o . COMPANY:
us 57 25 NorthBrook Dri NATIONAL SEMICONDUCTOR
—Oow .20 orthBrook Drive
Gray, Maine 04039
@TCONn USA. T
Tachnolagles : SCHEMATIC
c5 —Ows
CON3 consa DRAWN: DATED
220 10 —ou o 0 s 15BR400EVK EVALUATION BD
—Owm7
Ous CHECKED: DATED CODE: SIZE: DRAWING NO REV:
—O w9
QUALITY CONTROL DATED C S—05136 0
— —Owmn
RELEASED: DATED
SCALE [SHEET: 1 0F 1




SMAS

L

=

A,

IN 0 0uUTo
CON1 CON2
D H
L
PWDN  PEM
ct
Cc2
R3
R4
¢
3 U1
4
National
Semiconductor
DS15BR400EVK
VDD Vss
c5
IN3 0UT3

i

OUT1

0uT2

i

o

Z= T

o

SILKSCREEN TOP



LAYER 1- TOP



HOO

[ Je]

l‘_‘}l"

—_—

(

-

. (xe)
=l .

M.wm &8,

)

o
I [
[
[x
:ﬁ ]

a
[

oo
e
o

[x

a
[
]

]

lJI

a
[

LAYER 2 GND PLANE



e ™ ™

e (:

® o 9w

)

( 1 1ol

[0 g
a hﬁo
tu]

P a Lo

: ° A

TP

L
L

( 1 Ja]

L

w o @

© LAYER 3 VCC PLANE



[ X Js
[ X Jul

LAYER4 VCC PLANE



” LAYER 5 GND PLANE



0fdErc0-9

MOTTO8 - » A3YAJ



	  
	DS15BR400EVK 
	Quad LVDS Buffer/Repeater with Pre-emphasis 
	Evaluation Kit User Manual 
	 Overview 
	Description 
	Test Setup Procedure 
	  
	Figure 5.  DS15BR400– Output Eye Diagram, Pre-emphasis OFF 
	 
	Figure 6.  DS15BR400 – Output Eye Diagram, Pre-emphasis On 

	Bill Of Materials 
	PCB Stack Up 



