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Design Overview Design Features

The DS125DF1610 BERT board is a small, « Eight Pattern Generation Channels
convenient, and low-cost alternative to a traditional bit « Eight Pattern Checking Channels
error rate tester (BERT). The onboard DS125DF1610 .
retimer allows for eight channels of pattern generation ~ * Onboard Low-Jitter Reference Clocks
and eight channels of pattern checking, exceeding the « Optional External Reference Clock Inputs

capabilities of most standard BERTSs. The retimer «  Onboard USB-to-I°C for Easy Device Programming
locks to an input clock signal from either the onboard .
LMX2581 clock or an external reference clock and * Status Display LEDs

generates a pseudo-random binary sequence. The
DS125DF1610 can lock to any frequency in the 9.8- to
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1 Key System Specifications
Table 1. Key System Specifications
PARAMETER SPECIFICATIONS DETAILS
DS110DF1610: 8.5 Gbps to 11.3 Gbps - .
Data rates DS125DF1610: 9.8 Gbps to 12.5 Gbps clil\xlc(ij:_l?yg élgg”gf_b%}?é;nd
DS150DF1610: 12.5 Gbps to 15 Gbps Y PP
Output amplitude 350 mVppd to 1002 mVppd ;2;2;?&;2@';0 mVppd
FIR Positive and negative precursor and postcursor, as well as de-emphasis —
Data patterns PRBS7, PRBS9, PRBS15, and PRBS31 —
Input equalization Auto-adapting CTLE and DFE —
2 12-Gbps BERT Board Reference Design TIDUBUS5—-May 2016
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System Description

The 12-Gbps BERT board is a small, convenient, and low-cost alternative to a traditional bit error rate
tester (BERT). The onboard DS125DF1610 retimer allows for eight channels of pattern generation and
eight channels of pattern checking, exceeding the capabilities of most standard BERTs. The retimer locks
to an input clock signal from either the onboard LMX2581 frequency synthesizer or an external reference
clock and generates one of four pseudo-random bit sequences: PRBS7, PRBS9, PRBS15 or PRBS31.
The DS125DF1610 can lock to any frequency in the 9.8- to 12.5-Gbps range or any divide-by-2, divide-by-
4, or divide-by-8 sub-multiples of this range.

Three pin-compatible parts may be used to generate and check different data rates:

» DS150DF1610 device allows for 12.5 Gbps to 15 Gbps (plus divide-by-2, divide-by-4, or divide-by-8
sub-rates)

» DS125DF1610 device allows for 9.8 Gbps to 12.5 Gbps (plus divide-by-2, divide-by-4, or divide-by-8
sub-rates)

e« DS110DF1610 device allows for 8.5 Ghps to 11.3 Gbps (plus divide-by-2, divide-by-4, or divide-by-8
sub-rates)

DS125DF1610

The DS125DF1610 is a sixteen-channel, multi-rate retimer with integrated signal conditioning features.
The device has built-in pattern generation and checking capabilities as well as four 4 x 4 non-blocking
crosspoint switches.

In this design, two quads (four-channel blocks) of the retimer are used for pattern generation and two
guads are used for pattern checking. Each of the pattern generation quads can lock to either an external
clock input or an input from the onboard frequency synthesizer (the LMX2581 in this design). The locked
inputs can be broadcasted to one or more of the quad’s outputs and transformed into a pseudorandom
binary sequence (PRBS) signal. The DS125DF1610 can output the following patterns: PRBS7, PRBS9,
PRBS15, PRBS31, and a 16-bit custom pattern. The other two quads are used to lock to an input signal
and check for bit errors.

EQ Cross Point VGA/DFE Retimer/CDR FIR Filter Driver

IN_0+ >} % < > ouT o+
IN_0- D39 ? > ouT_o-
1000 Eye — 1000

Signa Opening PRBS PRBS
Detect Monitor Check Gen

Digital Core

D I
SMBus OH——— I vco
v
Regulat \
ulator 2V
Regulator

25V D> |I II

Figure 1. DS125DF1610 Simplified Data Path Diagram
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2.2

2.3

2.4

LMX2581

The LMX2581 is a low-noise, wideband frequency synthesizer that integrates a delta-sigma (AY) fractional
N PLL, multiple core voltage-controlled oscillator (VCO), programmable output divider, and two differential
output buffers. The VCO frequency range is from 1880 MHz to 3760 MHz and can be sent directly to the
output buffers or divided down by even values from 2 to 38.

In this design, the LMX2581 device provides a low-jitter input onto which the DS125DF1610 device locks.
This input is a sub-multiple of the desired lock frequency. For example, for a 10.3125-Gbps signal
(5.156-GHz Nyquist), the LMX2581 device may be set to output 5.156 GHz / 2 = 2.578 GHz or

5.156 GHz / 4 = 1.289 GHz.

TCAG6424A

This 24-bit input/output (I/0) expander for the two-line bidirectional bus (1°C) has been designed to provide
general-purpose remote 1/0O (GPIO) expansion for a microcontroller (MCU) through the I12C interface.

In this design, the TCA6424 device provides more GPIOs for the onboard MSP430™ MCU from Texas
Instruments (TI). These GPIOs are used for various light-emitting diode (LED) indicators for the purpose of
showing which pattern generator channels have been enabled and the error status of the pattern-checking
channels.

MSP430F5529

The MSP430F5529 is an ultra-low-power MCU with integrated USB and PHY, which supports USB 2.0 as
well as many other features.

In this design, the MSP430 MCU provides a USB-to-1°C and a USB-to-MICROWIRE interface to program
the devices mentioned in Section 2.1, Section 2.2, and Section 2.3. The USB2ANY firmware is used to
interface with the device graphical user interfaces (GUIs).
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INPUTS OUTPUTS
2x Onboard Ref Clock
LMX2581
Clock
8x Pattern Generator
2x External Ref Clock :
>
>
>
8x Pattern Checker :
>
Copyright © 2016, Texas Instruments Incorporated
Figure 2. TIDA-00426 Block Diagram
3.1 Highlighted Products
The TIDA-00426 Tl Design features the following devices:
« DS125DF1610
e LMX2581
e TCAG6424A
* MSP430F5529
For more information on each of these devices, see their respective product folders at www.ti.com.
3.1.1 DS125DF1610
e Pin-compatible family
— DS150DF1610: 12.5 Ghps to 15 Gbps
— DS125DF1610: 9.8 Gbps to 12.5 Gbps
— DS110DF1610: 8.5 Gbps to 11.3 Gbps
¢ 4x4-analog crosspoint switch for each quad
¢ Fully-adaptive continuous-time linear equalizer (CTLE)
¢ Self-tuning decision feedback equalizer (DFE), with optional continuous adaption
¢ Configurable VGA
¢ Adjustable transmit VOD
¢ Adjustable three-tap transmit FIR filter
¢ On-chip AC coupling on receive inputs
TIDUBU5-May 2016 12-Gbps BERT Board Reference Design 5
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3.1.2

3.1.3

Locks to half, quarter, and eighth data rates

On-chip eye monitor(EOM), PRBS checker, pattern generator
Programmable output polarity inversion

Input signal detection, clock-and-data recovery (CDR) lock detection
Single 2.5-V £5% power supply

SMBus-based register configuration

15-mm x 15-mm, 196-pin FCBGA package

Operating temperature range : —20°C to 85°C

LMX2581

Output frequency from 50 MHz to 3760 MHz
Output frequency from 50 MHz to 3760 MHz
Phase detector frequency up to 200 MHz
Supports fractional and integer modes

—229 dBc/Hz normalized PLL phase noise
—120.8 dBc/Hz normalized PLL 1/f noise
—137 dBc/Hz VCO phase noise at 1 MHz offset for a 2.5-GHz carrier
100-fs RMS jitter in integer mode
Programmable fractional modulator order
Programmable fractional denominator
Three-wire serial interface and readback
Single-supply voltage from 3.15 V to 3.45 V

TCAB424A
Operating power-supply voltage range of 1.65Vto 5.5V

Allows bidirectional voltage-level translation and GPIO expansion between:

1.8-V SCL/SDA and 1.8-V, 2.5-V, 3.3-V, or 5-V P port
2.5-V SCL/SDA and 1.8-V, 2.5-V, 3.3-V, or 5-V P port
3.3-V SCL/SDA and 1.8-V, 2.5-V, 3.3-V, or 5-V P port
— b5-V SCL/SDA and 1.8-V, 2.5-V, 3.3-V, or 5-V P port
I’C-to-parallel port expander

Low standby current consumption of 1 pA

5-V tolerant I/O ports

400-kHz fast I°C bus

Input and output configuration registers

Polarity inversion register
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3.14

MSP430F5529

Low supply voltage range: 3.6 V down to 1.8 V
Ultra-low-power consumption
— Active mode (AM):
» All system clocks active:
e 290 pA/MHz at 8 MHz, 3 V, flash program execution (typical)
e 150 pA/MHz at 8 MHz, 3 V, RAM program execution (typical)
— Shutdown mode (LPM4.5):
e 0.18 pA at 3V (typical)
Wake up from standby mode in 3.5 ps (typical)
Flexible power management system

— Fully-integrated low-dropout regulator (LDO) with programmable regulated core supply voltage

— Supply voltage supervision, monitoring, and brownout
Full-speed universal serial bus (USB)

Integrated USB-PHY

Integrated 3.3-V and 1.8-V USB power system
Integrated 3.3-V and 1.8-V USB power system

Eight input and eight output endpoints
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5.1

System Design Theory

The 12-Gbps BERT board uses a DS125DF1610 retimer as an eight-channel pattern generator and
checker. For the retimer to be able to perform these functions, the retimer requires a clean, low-jitter
source for the CDR to lock to, which is provided by the LMX2581 device or from an external source.
Locking requires a clock equal to the Nyquist frequency of the desired data rate divided by 2, 4, or 8.

To optimize the output signal quality, the differential traces have been carefully designed to stay at a
100-Q differential characteristic impedance to minimize reflections. Megtron6 material has also been used
to minimize insertion loss from the board itself.

Getting Started Hardware

Board

Figure 3 shows the important sections of the board. The input references for the DS125DF1610 device
are highlighted in green. These references either come from the onboard LMX2581 or from the SMA
connectors. The Input Clock Ref 0 section can only be used for pattern generator channels 0 through 3
and the Input Clock Ref 1 section can only be used for pattern generator channels 4 through 7.

The eight-pattern checking inputs are highlighted in yellow. The connectors used are Huber Suhner MXP
connectors which require a mate that adapts into SMA connectors. Note that the right side (channels 4
through 7) is not populated in Figure 3.

DS125DF1610BERT-EVM @
e SV6O11TO-mmmm @

REV- A B

® ([©205 11

. FOR EVALUATION CoLT. MOT FOU Ag@o

LED Status Display

Figure 3. DS125DF1610BERT Top View
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5.2 Board Power Up

Figure 4 shows where to connect power to the terminal block of the board. Two voltages are required:
2.5V for the DS125DF1610, device and 3.3 V for the LMX2581 device. The MSP430 MCU and
TCAB424A device are powered from the USB port. If not using the LMX device as a reference to the
DS125DF1610 device (and if only using external clocks in their place), the 3.3-V supply is not required.
Note that this design does not have an on-board regulator option (U2 and U3 are not populated and not
operational for this board design). Figure 4 shows how external power must be supplied.

L
2.5V ANA

Figure 4. DS125DF1610 Power Inputs

5.3 Cable Assemblies

The design EVM uses Huber+Suhner 1x8-MXP cable assemblies (see Figure 5). These assemblies are
required to connect the pattern-generator outputs and pattern-checker inputs.

Figure 5. Huber+Suhner 1x8-MXP Cable Assemblies
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6 Getting Started Software

6.1 CodelLoader 4

Install the CodeLoader 4 software from the following link: http://www.ti.com/tool/CODELOADER. This
software allows for programming of the LMX2581 device. When the board has been plugged in and this
software is running, the software may ask to update the firmware of the MSP430 MCU. Follow through the
prompts and update the firmware. After having updated, in the Port Setup tab, a device called USB2ANY
appears in the drop-down menu (see Figure 6.) Clicking the Identify button makes the LED D9 blink to
ensure that communication is in place.

T e
| File_Keyboard Controls _SelectDevice Options Mode LPT/USB Hep
Port Setup T Registers T Bits/Pins T BurstMode T PLL ]

Communication Mode 1 ~ USB24NY Port Setup
| LPT & USB | [usB2any - 8D2906F 12000200 ~|  identity | | O Clock Other Pins
@ Data Ground
B LE [LatchEnable] W Address Conflict
LPT2 € LPT3 { Other 378 ReloadEvery [10  sec O Reserved

10/14 Pin Connector [ Top View ]

Pin Configuiation 1
C1C2C30C40C5 Cp C7 &g C10CIHHCI12C14

‘ Pin1
i~ Data Bit
C1C2C36@4C85 Cg C7 C8 0 (‘\‘
rLE Bit
C1GE2C3C 405 C5 C7 Cg g c‘w‘ S
~BUFEN
C1C20C3C40C5 9 C7 &g f—1U(-11f‘12(-14‘
~CE
C1C2C3C405 C3 C7 C8 FROCNC1201 ‘
~ TRIGGER
C1C2C3C46@5 9 C7 8 ("10('11(‘12("14‘
COMM Mode: USB | Changed communications mode. | & Texas INsTRUMENTS
Figure 6. CodelLoader 4—Port Setup
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Ensure that the LMX2581 has been selected by clicking the Select Device option in the File menu followed
by PLL + VCO and LMX2591, as Figure 7 shows.

8 Lvxzset R b e e e e i R N T S
——
File Keyboard Controls | [ Select Dev'rcc]lgptions Mode LPT/USB Help
e |
Port Setup Regis! VCO » _T PLL
Communication Mode e ' USB2&NY Port Setup
~ PT & Us PLL - Dual Integer L T Identiy O Clock Othet Pins
PLL - Fractional » l | @ Data Ground
PLL + VCO » LMX25415Q2060E B LE (LatchEnable) B Address Confict
= C Transceiver 3 LMX25415Q2380E O Reserved
Clock Conditioners 3 LMX25415Q2690E 10714 Pin Connector [ Top View )
Pin Configuration LMX25415Q3030E
Lok Bi
C1C20C3C4CECE 7 Gg 1l LMX25415Q3320E .
LMX25415Q3740E Fin1
Data Bit
12036405 8 7 g 1  LMX253ILQI4GE
LE Bit LMX2531LQ1226E
C1E20C3C405 CE C7 C8 Al LMX2531LQ1312E
BUFEN LMX2531LQ1415E
C1e20304¢C5 03 C7 F8 €1 LMX2531LQ1500E
CE LMX2531LQ1515E
C1020304058C3 0708 &1 mosiqsme
[[BIGLER LMX2531LQ1650E
CF1C203C 465 C9 0708 €1
LMX2531LQ1700E
LMX2531LQ1778E
LMX2531LQ1742
LMX2531LQ1910E
LMX2531LQ2080E
LMX2531LQ2265E
LMX2531LQ2570E
LMX2531LQ2820E
LMX2531LQ3010E
LMX2581 .
COMM Mode: USE | Changed communications mode. {gl TEXAS INSTRUMENTS

Figure 7. CodeLoader 4—Select Device

When the device has been selected, navigate to the File menu and then the Restore option and select
one of the files provided with the TI Design download. These files provide the necessary frequencies to
lock to common data rates. Alternatively, the device may be manually configured by navigating to the
Bits/Pins tab and PLL tab.

6.2 SigCon Architect

The SigCon Architect software can be downloaded from the following location:
http://lwww.ti.com/tool/sigconarchitect. This software allows programming for the DS125DF1610 device.
After plugging the board in and running this software, the software may ask to update the firmware of the
MSP430 MCU. Follow through the prompts and update the firmware. Run the device profile installer
provided and select Configuration tab underneath DS125DF1610 in the Selection window (see Figure 8).
Select a Slave Address of 0x44 and REF_CLOCK of 312.5 MHZ in the drop-down fields and click the
Apply button.
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& SigCon Architect
File Script Device Help

[¥/Demo Mode
“When in Demo Mode, ciick “Apply” on the profile Configuration Page fo enable access to ofher pages

SigCon Architect

Selection -
¢ DS125DF1610

B Configuration)
&

Device Model #ofChannels [ Siave Address REF_CLK USB2ANY Details

DS1250F1610 16 oad  [] | 325mHz [£]

7 i) o]

DS125DF1610 Datasheet: SNLS486
DS125DF1610EVM User's Guide: SNLU159

WS s

DS125DF1610 9.8 to 12.5 Gbps 16-Channel Retimer

Features

+ Pin-Compatible Family
0 DS150DF1610: 12.5 to 15G
0 DS125DF1610: 9.8 to 12.5G
0 DS110DF1610: 8.5 to 11.3G
+ 4x4 Analog Cross Point Switch for Each Quad
+ Fully Adaptive CTLE
+ Self-tuning DFE, with Optional Continuous Adaption

+ Configurable VGA 52
Online Documentation

Profile Version: 1.0.1.3

43 Texas INSTRUMENTS |

Figure 8. SigCon Architect—Configuration

Select the Low Level Page option in the left-side Selection window and click the Load Config button, which
Figure 9 highlights with a red box. Load one of the configuration files provided based on the desired
configuration (see Table 2).

Table 2. Configuration Files

PATTERN GENERATOR

FILE NAME CLOCK INPUT DATA RATE OUTPUT(S)
LMX_10G_Config.cfg LMX2581 10.3125 Gbps PRBS31: All channels
LMX_12G_Config.cfg LMX2581 12 Gbps PRBS31: All channels

EXT_10G_Config.cfg

External Input
Clock Ref 0 Input
Clock Ref 1

10.3125 Gbps PRBS31: All channels

EXT_12G_Config.cfg

External Input
Clock Ref 0 Input
Clock Ref 1

12 Gbps PRBS31: All channels
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SigCon Architectw

L |Demo Mode
e in Demo Mode, cick “Apply” on the profie Configuration Page to enable access fo other pages

Col I uration
L3 Low Level Page
© Eye Monitor Page
- & EEPROM Page
© High level Page

Block Select

RuTx38  [+]

Register Map
Block | Register Name
= Shared Registers

0x00

0x01

0x02

o3

0x04

o5

006

0x07

0x08

0x09

‘Write Register

Read Register

Mask Value
x FF

Register Data

0 G 0 0 00 G 0 W W W 0D KW

=  Global Registers
xFC
0FD
FE
0sFF

= RxTx0A
0x00
01
002
0x03
0x04

@ @ @

@ w @ oo

Figure 9. SigCon Architect—Low

Description

-Level Page

After having completed the configuration, select the High Level Page option in the left-side Selection
window and then click the CDR tab (highlighted with a red box in Figure 10). Click the Reset CDR All
Channels button and select a channel such as RX/TX 3B, which maps to the pattern generator inputs that
Table 3 lists. If the input frequency has been set correctly, the channel indicator displays CDR Locked.
This tab may also be used to select custom data rates.

\[File Script Deviee Help

SigCon Architectw

_|Demo Mode
ien in Demo Mode, cick “Apply” on the profie Configuration Page to enable access fo other pages

Selection -
< DS125DF1610

< Configuration

© Low Level Page

< Eye Monitor Page

- & EEPROM Pale
L J High level Page|

Update Time(in_ms) Channel Indicators

[ 2000

SD Settings
@ SN Enabled

2 pncnannels

Reset CDR

” Oum ‘ 2 "““W] "i Lﬂdfmnrﬁ‘

7 Force Enabled
Force Disabled

Channel Select
| RuTx 38

[

=

Mode Selection® REF_CLK AND CLK_MON CONFIGURATIONS® G

@ Standard Mode © Manual Mode REFCLK_SEL| 3125MHz [~]

Standard Data Rate Selection *

O Custom © Interlaken © CPRI1 © CPRIZ ) Infiniband ® Ethemet © Unsel

Custom Data Rate Selection

Group 0 Manual Mode Settings Group 1 Manual Mode Settings

VCO frequency 0 VCO frequency 0

PPM Tolerance 0 PPM Tolerance 0
Write Rate Regs

VCO Countto
OE1I060  *

Write Rate Rags

- VCO Count o -
3390 oumsz B39O
PPl

i unt to
Ox67[7)/0x64[7-4 0x0.0D

PPM Count to
Ox67[6Y0x64[3.0]

0x0,0xD

Figure 10. SigCon Architect—C

2 ResetCDR

PN

oup divider Settings*

DR Config
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Table 3. Channel Map

PATTEE” fNEI\'I";LRATOR RETIMER CHANNEL PATTEEE,\fNHEELCKER RETIMER CHANNEL
PGO CH3B (Quad 1) PCO CHOA (Quad 0)
PG1 CH2A (Quad 1) PC1 CH1B (Quad 0)
PG2 CH2B (Quad 1) PC2 CHOB (Quad 0)
PG3 CH3A (Quad 1) PC3 CH1A (Quad 0)
PG4 CH4A (Quad 2) PC4 CH6B (Quad 3)
PG5 CH4B (Quad 2) PC5 CH7A (Quad 3)
PG6 CH5B (Quad 2) PC6 CHBA (Quad 3)
PG7 CH5A (Quad 2) PC7 CH7B (Quad 3)

Select the TX FIR/VOD tab (see Figure 11) and adjust the FIR taps as required. Ensure that the correct
channel has been selected and click the Apply to Channel button.

File Script Device Help

SigCon Architect “I0emo Mode

“When in Demo Mode, cick *Apply” on the profile Configuration Page to enable access to other pages

Selection <] § y
 me4nemEdran Update Time(in_ms) SD Settings Channel Indicators
& DS125DF1610 Reset COR Apply 1o [
" & Configuration 2000 = L | I 2 puchannets || 2 s Coapnets| | D ResetDeovice ,% Lood From File
< LowLevel Page Channel Select Force Enabled ] [
$ Eoinr e Focebovmes IcoRLasaN] (9 mosncon | @ More | e serorse |

& EEPROM Page RyTx38  |»| | Device
+ EFIOmERT

‘Output Driver Control Transmitter FIRVOD Settings

[
Driver VOD Setting Edge Rate Select Broadeast?| .

© 150 mv " 200 mv @ 35ps Fastest Pre Cursor Tap -2 B | ReadTaps |
©2s0mv  ©300mv © 40ps
O 350mv 2 400 mv 0 45ps
©450mv  O500mv O 50ps PostCursorTap| 5 13|  [Normaiize Taps)
© 550 mv ) 600 mv O S5ps
© 650 mv 2 700 MV @ 60ps Co efficient abs Sum 60

Main Cursor +53 B | SetTaps |

© 750 mv 2 800 mv © 65ps
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Figure 11. SigCon Architect—TX FIR/VOD Config
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Getting Started Software

To modify the pattern, select the PRBS Gen/Checker tab for the desired channel and modify the pattern
type or polarity. The Enable button turns this feature on or off (see Figure 12).
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Figure 12. SigCon Architect—PRBS Gen Config

To check the bit error rate, ensure that one of the pattern generator outputs has been connected to one of
the pattern checker inputs through a channel. After performing this step, select the pattern checker
channel and click the Reset CDR button so that it locks. If the CDR does not lock , the channel may be
too long or there may be an issue with the connections. Select the PRBS Gen/Checker tab and edit the
capture period to a finite time or infinite amount of time (see Figure 13). Click the Reset Checker button to
ensure that any errors from previous tests have been erased, and click the Turn On button to begin error
checking. The PRBS pattern is automatically detected; if it has detected the wrong pattern, too many bit
errors must be occurring. Try lowering the amount of insertion loss in the signal path and double check
that the input has been configured correctly. The plot displays the number of errors over time. Click the
Clear Checker button to clear the graph.
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Figure 13. SigCon Architect—PRBS Checker Config
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To evaluate the input signal for a given channel, select the Eye Monitor Page in the left-side Selection
window. Select the desired channel and EOM_SEL_VRANGE (400 mV recommended for large inputs)
and click the Single Capture button (see Figure 14). The graph displays the eye diagram and the
horizontal eye opening (HEO) and vertical eye opening (VEO) values are also displayed, which are very
useful parameters to determine the quality of the input. If the eye is very small or closed, the FIR taps at
the output may be changed to compensate for insertion loss.
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7 Test Setup

As Figure 15 shows, this board was tested with two different configurations. The first configuration is a
simple loopback configuration where the DS125DF1610 device checks for bit errors for a given FR4
channel. In the second configuration, the DS125DF1610 device was connected to an oscilloscope.
Section 8 shows the oscilloscope screen captures.

DS125DF1610 DS125DF1610
Pattern Generator FR4 Channel Pattern Checker
DS125DF1610
Pattern Generator —> FR4 Channel — | DCA-X 86100D Scope

Figure 15. Test Setups
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8 Test Data

8.1 Eye Diagram

Figure 16 shows the output of one of the PRBS generator channels with no channel other than the board
trace and cable. The pattern generator was configured for a 10.3125-Gbps signal with 1.2-Vppd and
PRBS7 output, as well as a precursor tap of —2 and postcursor tap of —5.

_ I ! Signals :
........................................................ jrmpespsadhsssessnaduasseraldvannsssedessrsessschus N ferentiol 18 m—|

b : - —== e 3 <)

Markers (¥) & [1 Results

Measurement Current Minimum Maximum Count
Eye Width[Ratio]

Eye Height[Ampl]

Figure 16. PRBS7 Eye Diagram

8.2 Time Domain Signal

Figure 17 shows the time domain signal of one of the PRBS generator channels with no channel other
than the board trace and cable. The pattern generator is configured for a 10.3125-Gbps signal with
1.2 Vpp and PRBS7 output, as well as a precursor tap of —2 and postcursor tap of —5.

i Signals
Differential 1A =——=

H ! 600.0 mV

Ifo-l I S fefoeg L e S e B | I ) S S— | (0 SR T SO O R SR PR R I . el

-600.0 mV i g T

Figure 17. PRBS7 Time Domain Signal
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9.1

9.2

9.3

931

9.4

9.5

9.6

10

11
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Design Files

Schematics
To download the schematics, see the design files at TIDA-00426.

Bill of Materials
To download the bill of materials (BOM), see the design files at TIDA-00426.

PCB Layout Recommendations

The following guidelines must be followed when designing the layout:

» Decoupling capacitors must be placed as close to the VDD pins as possible. Placing them directly
underneath the device is one option if the board design permits.

» High-speed differential signals must be tightly coupled, skew matched, and impedance controlled.

» Vias must be avoided when possible on the high-speed differential signals. When vias must be used,
take care minimizing the via stub, either by transitioning through mostor all layers, or by back drilling.

* GND relief can be used beneath the high-speed differential signal pads to improve signal integrity by
counteracting the pad capacitance.

* GND vias must be placed directly beneath the device connecting the GND plane attached to the
device to the GND planes on other layers. This has the added benefit of improving thermal conductivity
from the device to the board.

Layout Prints
To download the layer plots, see the design files at TIDA-00426.

Altium Project
To download the Altium project files, see the design files at TIDA-00426.

Gerber Files
To download the Gerber files, see the design files at TIDA-00426.

Assembly Drawings
To download the assembly drawings, see the design files at TIDA-00426.

Software Files
To download the software files, see the design files at TIDA-00426.
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Texas Instruments Incorporated (‘TI") reference designs are solely intended to assist designers (“Designer(s)”) who are developing systems
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that include TI products, Designer will thoroughly test such systems and the functionality of such TI products as used in such systems.
Designer may not use any TI products in life-critical medical equipment unless authorized officers of the parties have executed a special
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serious bodily injury or death (e.g., life support, pacemakers, defibrillators, heart pumps, neurostimulators, and implantables). Such
equipment includes, without limitation, all medical devices identified by the U.S. Food and Drug Administration as Class Il devices and
equivalent classifications outside the U.S.

Designers are authorized to use, copy and modify any individual TI reference design only in connection with the development of end
products that include the TI product(s) identified in that reference design. HOWEVER, NO OTHER LICENSE, EXPRESS OR IMPLIED, BY
ESTOPPEL OR OTHERWISE TO ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR
INTELLECTUAL PROPERTY RIGHT OF Tl OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right,
copyright, mask work right, or other intellectual property right relating to any combination, machine, or process in which Tl products or
services are used. Information published by Tl regarding third-party products or services does not constitute a license to use such products
or services, or a warranty or endorsement thereof. Use of the reference design or other items described above 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.

TI REFERENCE DESIGNS AND OTHER ITEMS DESCRIBED ABOVE ARE PROVIDED “AS IS” AND WITH ALL FAULTS. TI DISCLAIMS
ALL OTHER WARRANTIES OR REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING THE REFERENCE DESIGNS OR USE OF
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WARRANTY AND ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-
INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL PROPERTY RIGHTS.

TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY DESIGNERS AGAINST ANY CLAIM, INCLUDING BUT NOT
LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF PRODUCTS AS
DESCRIBED IN A TI REFERENCE DESIGN OR OTHERWISE. IN NO EVENT SHALL TI BE LIABLE FOR ANY ACTUAL, DIRECT,
SPECIAL, COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN CONNECTION WITH
OR ARISING OUT OF THE REFERENCE DESIGNS OR USE OF THE REFERENCE DESIGNS, AND REGARDLESS OF WHETHER TI
HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

TI's standard terms of sale for semiconductor products (http://www.ti.com/sc/docs/stdterms.htm) apply to the sale of packaged integrated
circuit products. Additional terms may apply to the use or sale of other types of Tl products and services.

Designer will fully indemnify TI and its representatives against any damages, costs, losses, and/or liabilities arising out of Designer’s non-
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