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Power.org Notices

Implementation of certain elements of this document negyire licenses under third-party intellectual
property rights, including without limitation, patent righBower.org and its Members are not, and shall
not be held, responsible in any manner for identifyindading to identify any or all such third-party
intellectual property rights.

THIS POWER.ORG SPECIFICATION IS PROVIDED “AS I1S” ANWITHOUT ANY WARRANTY OF
ANY KIND, INCLUDING, WITHOUT LIMITATION, ANY EXPRESS OR IMPLIED WARRANTY OF
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTIOLAR PURPOSE.

IN NO EVENT SHALL POWER.ORG OR ANY MEMBER OF POWERRG BE LIABLE FOR ANY
DIRECT, INDIRECT, SPECIAL, EXEMPLARY, PUNITIVE, OR CONSBUENTIAL DAMAGES,
INCLUDING, WITHOUT LIMITATION, LOST PROFITS, EVEN IF DVISED OF THE POSSIBILITY OF
SUCH DAMAGES.

Some states do not allow disclaimers of express oieéthplarranties in certain transactions; therefors, thi
statement may not apply to you.

This document could include technical inaccuracies or typbgralperrors. Changes are periodically made
to the information herein; these changes will be ipomated in new editions of the document. Power.org
may make improvements and/or changes in the product(spratit¥ program(s) described in, or
accompanying, this document at any time.

Xilinx Notices

XILINX PROVIDES THE AURORA PROTOCOL SPECIFICATION “AS ISNITHOUT ANY WARRANTY
OF ANY KIND, INCLUDING, WITHOUT LIMITATION, ANY EXPRESS OR IMPLIED WARRANTY OF
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTIOLAR PURPOSE.

IN NO EVENT SHALL XILINX BE LIABLE FOR ANY DIRECT, INDIRECT, SEECIAL, EXEMPLARY,
PUNITIVE, OR CONSEQUENTIAL DAMAGES, INCLUDING, WITHOUT LIMTATION, LOST PROFITS,
EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

THE DISCLAIMER OF WARRANTY APPLIES NOT ONLY TO THEDOCUMENT BUT ALSO TO ANY
COMBINATIONS, INCORPORATIONS, OR OTHER USES OF THE DOMENT UPON WHICH A
CLAIM COULD BE BASED.

It is possible that thé\urora Protocol Specificatiormay contain reference to, or information about,
products (machines and programs), programming, or ssrat Xilinx that are not announced in your

country. Such reference or information must not be coedtto mean that Xilinx intends to announce such
products, programming, or services in your country.
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Introduction

Power.org’s mission is to develop, enable, and promoteePArchitecture™ technology as the preferred
open standard hardware development platform for théretecs industry and to administer qualification

programs that optimize interoperability and acceleratevation for a positive user experience. Power.org
seeks to solicit the participation of all interestediparbn a fair, equitable, and open basis.

Power.org’s output includes:

Open standards and specifications

Business guidelines documents

Best practices and education

Certifications to validate implementations and dridetion

Power.org’s specifications will enable:

Interoperability between community members
Sustainability built on driving open standards and conveggenc

Copyright © 2008 Power.org, Inc. All Rights Reserved.

Page 4 of 30



Version 1.0 — 21 July 2008

Revision History

APPROVED Power.org Standard for Physical Connection

Version Date Editor Description
0.1 19 October 20( A. LaVita Initial Draft
0.z 24 October 20(C A. LaVita First Pass Correctio
0.2 14 November 20( A. LaVita Modifications from Chris and Hunti
0.4 21 January 2008 A LaVita Add A_uro_ra Contribution and new connec
specifications
0.t 30 January 20( A. LaVita Incorporate Samtec’s chan
0.€ 15 February 20( A. LaVita Add Back Channel and Feedback from Re»
0.7 25 Felruary 200! A. LaVita Add Back Feedback from Chris
0.€ 28 February 20C | Collins/Bouviel | Back channel and Flow control Implementa
0.9 28 February 2008 Chris Ng g!elnlolle reference to CORESEL field in Sec
Joan Wooler Add License Information page, Power.org Noti
OETY: | and Xilinx Notices to beginning of document. Edi
0.10 3 March 2008 Madeleine
X for grammar and proper usestfall, should may,
Diamond ete
Change table headings. More grammar coions
0.11 7 March 2008 Jogrr]]r\i/;/o’\cljlery Correct naming inconsistency for TCR and TSR
9 Section 3.1.4
0.12 17 March 200 Chris N¢ Modify “Xilinx Notices” (p.3) per Xilinx's reque
Chris N Various update based on comments from Xilin
0.13 23 April 2008 A LaVitg Lauterbach and Green Hills
) Add Section 4.2.1
Madeleine F | Grammar and cosmetic changes by tech w
0.13a 23 May 2008 Joan W. Madeleine and Joan.
1.C 21 July 200 Joan Wooler | Convert DRAFT to APPROVED form

Copyright © 2008 Power.org, Inc. All Rights Reserved.

Page 5 of 30

n



Version 1.0 — 21 July 2008 APPROVED Power.org Standard for Physical Connection

Table of Contents

LiCENSE INFOIMIBLION.......ueiii e e ettt e e e e e e bbb e e e e e e e et e e e e bbb e e e e e e s 2
POWET.OIG INOLICES ...ttt ettt et e e ettt e e et e e e e e et e e e e etba e e aaeebnn s aeaeebnnaaaees 3
XIHNX INOUICES ...ttt ettt e e e e e e bbb e e e e e e e et et e ee b bbb e e e e eeeeeas 3
a1 o [¥ ol 1 [o] o I TP PPPRRPPPPN 4
RV ][] o I o 1151 (o] V2SR 5..
N O 1YY V1= PSP PP PPOUPPPPPPPPIN: 7
I R S 1ol o] o U PPRUPPIN 7
LL2 PUIMPOSE ..ttt e e ettt e e et e et et et e e et ettt e b e e e e ta e e et e e et e e ea e ean e anaas 7
A = 1111 0T ] (oo )V AU 7
2.1 DEIINITIONS ettt ettt ettt e e e et e e e e e e 7
2.2 ADbDreviations and ACIONYIMS .. ... .o ettt e et e e e et e e e e et e aeeta e e aeeannaaaaanes 8
3 Electrical SPECIfICALION .......c.uuiiiiiiiie ettt e et e 8
3.1 HSSTP PrOtOCOL ....coeeeiiiiiiiiie ettt eeeeee ettt e e e e e et e et r e e e e e e e e eeennnnnanas 8
3.2 JTAG and Optional SigNaling ......c.uuu oo e e 15
4 Mechanical SPECITICALION .........coieuuiii it et e e et e e e et e e e e eea e e e eeaban e aaaes 17
o R (0 o 1T o (o TSP PP 17
4.2 HSSTP PINOULS. ...ttt ettt e e ettt e e e e et e e e e ta e e e e eann e e e eebbanaas 19
4.3 PCB Design and Routing CONSIAEIatioN............ .o eeeertuaaeeiiiaaaieaiiaaeeeaiiaeeeenaaaees 28
AppendiX A CONNECIOr SUGOESTION .. ..cuuuiiiiiit ettt e et e e e e et e e eea e e e eebb e e eeenaanns 29

Copyright © 2008 Power.org, Inc. All Rights Reserved.

Page 6 of 30



Version 1.0 — 21 July 2008 APPROVED Power.org Standard for Physical Connection

Power.org™ Standard for Physical Connection for
High-Speed Serial Trace

1 Overview

1.1 Scope

The goal of the Physical Connection group of the ComBeioug Interface Technical Subcommittee (CDI

TSC) of Power.org is to define the high-speed serialopobtand the connection method for the next
generation of Trace. The serial protocol that isngefi shall be scalable and employ commonly used

Physical Layers. The physical connector shall beabtaland fine pitched to occupy a minimal printed
circuit board space.

1.2 Purpose
The purpose of this document is to define the serial priotand connection. It will outline the

implementation and design criteria for creating a prodilus document will also list other documentation
that will aid in various areas of the design.

2 Terminology

2.1 Definitions

AuroraO: A high-speed serial protocol that was developed by Xirbased on the XAUI standard
physical layer.

Channel: A group of Lanes communicating between two Auroraerfates
Duplex: A means of operating a serial channel in both direcli@teive and transmit).
Lane: A unidirectional serial connection.

Simplex: A means of operating the serial lanes only in onection.

Copyright © 2008 Power.org, Inc. All Rights Reserved.
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2.2 Abbreviations and Acronyms

CDI TSC: Common Debug Interface Technical Subcommittee
DCU: Data Collection Unit

HSSTP: High-Speed Serial Trace Port

MAC: Media Access Control

PHY: Physical Layer

SoC: System on Chip

XAUI: 10 Gigabit Attachment Unit Interface

3 Electrical Specification

This section will describe the electrical requirensdnt the implementation of HSSTP.
3.1 HSSTP Protocol

3.1.1 Aurora

Aurora is a scalable, lightweight, link-layer protodaveloped by Xilin© that is used to move

data across point-to-point serial links. Aurora is &,frgpen protocol. It can be implemented in
any silicon device or technology. It provides a tramspt interface to the physical serial links
upper layers of proprietary or industry-standard protocolsh s Ethernet and TCP/IP. Aurora
can easily use these high-speed serial links, leadinggteehiconnectivity performance while
preserving software infrastructure investment.

3.1.2 Aurora Protocol Specification License

Xilinx Inc. has submitted the Aurora Protocol Spectiima to CDI TSC as a contribution under
the terms of the Power.org Membership Agreement. sfieeification can be downloaded from
https://www.power.org/members/developers/downloafiédte: Non-Power.org members can
download the specification frofttp://www.xilinx.com/aurora/register_aurora.hfm

3.1.3 Physical Layer Design

The PHYs that are needed to create the HSSTP shalplgowith the XAUI electrical
specification. These requirements are listed in the IBEE3ae™ XAUI specification Note If
you are using Xilinx parts, the Aurora PHYs are included).

Copyright © 2008 Power.org, Inc. All Rights Reserved.
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3.14

3.14.1

Control and Status

Flow control functionality can be fully implemented whaperating in any form of duplex mode
as stated in the Aurora specification. When operatingdimglex mode, training and control is
achieved through JTAG. Control of the trace interfaccomplished with a set of registers that
can be read and written through the JTAG interface. flegisters, Trace Control Register and
Trace Status Register, are described in the sectionfliioat.

The following sections are only for simplex mode operati

Trace Control Register (TCR)

The Trace Control Register controls whether the tre@mabled or not. If enabled, the SERDES
PHY is powered, and the FIFO will enter trace packets fthe selected CPU core. The format of
the Trace Control Register is shown in Tablerdce Control RegistdiTCR). Enabling the TE bit
causes a reset sequence to occur in the Trace Inteffasesequence includes powering up the
PHY and deasserting the TX_Reset signal to the Aurcegfaae logic. This combination causes a
link initialization sequence. See 3.1.4.4 Initializatfondetails on link initialization.

Table 1 Trace Control Register (TCR)

Description Comments
0 TE Trace Enable Setting this bit enables the trace
interface. A transition from disable tp
0 Disable Trace Transmission enable causes the trace interface tq
reset. The Aurora interface logic shall
1 Enable Trace Transmission begin the initialization sequence as
defined in the Aurora specification.
The exact behavior of reset toward
the rest of the trace logic is not
defined here and is implementation
specific.
1 Implementationl This bit position is reserved fqr
Specific application specific use
Control
2 Init Trace Port Initialized Receiver sets this bit when it has

successfully initialized all lanes.

0 Indicates receiver is not initializeflReceiver clears this bit when it has
initialization pattern shall be sent lost synchronization that is
experienced channel transmission

1 indicates receiver is trained errors (example: wrong 8B/10B
pattern.)

Copyright © 2008 Power.org, Inc. All Rights Reserved.
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Name Description Comments
3 Reserved
4 Verif Trace Port Verified Receiver sets this bit when it has
successfully initialized. When both
0 Indicates receiver is not verified | this bit and the Init bit are set the
device is ready to receive trace
1 Indicates receiver is verified angdackets. This bit is automatically
ready to transmit trace packets cleared by hardware when the devige
enters the initialization stage.
5.7 Baud Select Baud rate selection Selects the baud rate for which the
trace port operates. The baud rate
0b000: default baud rate, the nomingpkelection speeds are implementation
frequency for which the defined and assigned.
implementation transmits trace datd
in most applications
0b001-0b111, the settings for data
rate (optional)
8:15 Reserved
16:31 Implementatio These bit positions are reserved for
Specific application-specific use.
Control
3.1.4.2 Trace Status Register (TSR)

The Trace Status Register (TSR) reports status ofahe interface hardware.

Copyright © 2008 Power.org, Inc. All Rights Reserved.
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Table 2 Trace Status Register (TSR)

=] Name Description Comments

0:15 | Implementation | Reserved for implementation-
Specific Status | specific status

16:30 Reserved
31 Cu Channel Up This status bit indicates that the Aurqra
link has initialized and been verifigd
0 The receiver is not initialized and the transmitter is ready to transinit
data.

1 The receiver is initialized anid
verified and transmitter is ready o
transmit packet data

3.1.4.3 Simplex Back Channel

For a simplex trace port, a back channel is requiredotonwnicate the status of the probe
receiver to the transmitter. This status is commueadtéo the transmitter using JTAG commands.
The back channel is used to begin initialization and inditatethe receiver is ready for channel
verification and data reception. During transmissiaalgd shall indicate a loss of synchronization
and make requests for channel reset.

In order to avoid potential timeouts during the initiali@atsequence, it is recommended that the
transmitter implement a counter to transition through ttiree stages (after the initialization
process has started). The length for this counter iseimgmtation specific, but the maximum
value should correlate to the timeout value supported bipdgiethat supports training the Aurora
link.

Copyright © 2008 Power.org, Inc. All Rights Reserved.
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3.1.4.4 Initialization

Initialization of an Aurora interface is defined ashaee-stage process. The stages are lane
initialization, channel bonding, and channel verificatiorr. $ingle lane implementations, channel
bonding is not required and therefore bypassed.

Figure 1 Aurora channel initialization sequence

Cold or Warm Reset,
Channel Failure

Initialize Lane HW and
Symbol Alignment
Initialization *
Complete Single Multiple
Bond
Lane Lanes

v

Check Channel Integrity and
Data Alignment

Verification
omplete

Channel Ready

3.1.4.5 Lane Initialization

Lane initialization synchronizes the trace port trattemiwith the probe receiver through the
transmission of a known pattern (/SP/ and /SPA/). €heiver begins the initialization process by
setting the TCRJINIT] bit. A channel failure can bégtrered by either channel data errors or
protocol violations. After a reset event or a charfailire, the receiver resets the interface by
clearing the TCR[INIT] bit through JTAG. Refer to th&B/10B Initialization and Error
Handling” section of the Aurora protocol specificationthe link initialization sequence.

3.1.4.6 Channel Bonding

When multiple signal lanes are deployed, the channel alighsequence provides a mechanism
to achieve lane alignment. Channel alignment is a sequaind/ and /A/ symbols. Refer to the
Aurora protocol specification for the channel alignmsetjuence specifics. For single lane
applications the channel alignment state is bypassed.

Channel bonding cannot begin until all lanes have initialaetithe link counter has transitioned
the transmitter to the channel bonding state.

Copyright © 2008 Power.org, Inc. All Rights Reserved.
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3.1.4.7 Channel Verification

3.1.5

Channel verification verifies to the ability of the onal to transfer valid data across the interface.
The verification process uses a known data sequeneesdduence consists of 60 idle symbols
(/I/) followed by 4 verification sequences (/V/). Refer thee “8B/10B Channel Verification”
section of the Aurora protocol specification for detaif the process. As soon as the channel
verification pattern has been transmitted, the transmatisumes that the receiver has successfully
verified and subsequently moves to the Channel Up staterdrsartitter shall commence sending
idle patterns /I/ until the TCR[VERIF] bit is set tye receiver.

If the receiver fails to successfully receive theifieation pattern as expected after the channel
alignment then it should clear the TCR[INIT] bit forg the transmitter to return to the reset and
lane initialization state and repeat the initiali@atprocess. (Note: The probe software should have
a mechanism to reset the hardware in case the ipdgtiEmn process enters an infinite loop.)

When the receiver is fully ready to receive data, léalks initialized, bonded, verified, and logic
ready to receive packets) it shall write the TCR[VERIE] This bit indicates that the transmitter
can commence sending trace data.

Once the channel is verified and the Aurora transmigt ready the Channel Up status is reflected
by the TSR[CU] bit.

Simplex Operation

The DCU receives up to eight lanes of high-speed traeefdah the SoC. Any number of lanes
at a given speed may be configured to support the bandvedthrement of the SoC. All SoC
shall support this configuration as a minimum.

User Flow Control (UFC) support between DCU and So@ptsonal. If implemented, a Vendor
I/O pin may be used.

Figure 2 Simplex Operation

Aurora Channel
Partners

Aurora Aurora
Lane 1 Channel

User O [\ User
Interface Ao ; e Interface
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Aurora
i Lane N !
1 1
1 1
1 1
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! Protocol Data !
I Units (PDUs) :

Optional Back-channel
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3.1.6 Duplex Operation

The DCU receives up to eight lanes of high-speed tratze fdam the SoC. An additional four
lanes may be configured to transmit data to the Sm@ the DCU. This configuration is useful in
supporting UFC (User Flow Control) between the DCU &ed3oC.

Figure 3 Duplex Operation

3.1.7 Aurora Electrical Characteristics

The following table details the electrical characta$strequired for both simplex and duplex
operation. The line rate of the recovered clock shatcim¢he line rate of the receiver within
350ppm. Due to the tight tolerances of the clocks betweetatget SoC and the Data Collection
Unit, some DCU implementations might support only a sublkthe permissible bit rates. These
signals shall not be routed to multiple connectorsdamtain signal integrity.

Copyright © 2008 Power.org, Inc. All Rights Reserved.
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Table 3 Aurora Electrical Characteristics

Parameter HSSTP PHY

Serial Protocol CML Interface that complies with XA Ul
Supported Bit Rates* 2.5, 3.0, 3.125, 4.25, 5.0, 6. 0, 6.25Gb/s
Topologies Supported Point-to-point (multiple lanes )

Physical bit error rate K10E-13

Line Code NRz

Data Encoding 8B/10B, 64B/66B

Number of Lanes 1to 8 Transmit

1to 4 Receive

Duplex Simplex or Duplex

Clock tolerance 50ppm

Characteristic Impedance L00 ohm differential

Coupling AC coupled on Rx side

Total Jitter @ 3.2Gb/s 0.35 Ul

Deterministic Jitter @ 3.2Gb/s 19 Ul

Transmit Signal Level [1600MV ., max
400mVp., min

* Will expand as speeds increase

3.1.8 AC Coupling

These signals shall be AC coupled. AC coupling isolitesommon modes of the two devices
and is the preferred configuration in hot-plug applicatidrhe capacitor prevents any DC current
from flowing between connected devices. The unit réegithese signals shall have the
responsibility to couple these signals. A 0.01uf XR7 capaitita 0402 package or smaller is
recommended. When a signal meets these pads offiheitos, a discontinuity in impedance and
capacitance to the plane occurs. The PCB designerdstatd this discontinuity into
consideration and make the adjustments as needed. A goadceeto help overcome this issue is
Xilinx RocketlO GTP Transceiver User Guide UG1$@rticularly the section called “SMT
Pads.”

3.2 JTAG and Optional Signaling

The following table is a list of signals that shall bageld on the HSSTP connector with the serial
lanes. Some of the signals are optional and are dedisiedch. Any signal with an OUT direction is
an output from the target to the development tool.

Copyright © 2008 Power.org, Inc. All Rights Reserved.
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Table 4 JTAG and Optional Signals

— Ame oltage .‘ ) - egue Optiona Sire cotic
eve 3 Required
VIO (Vsense) 3.3v-1.0v N/A N/A R ouT
TCK 3.3v-1.0v 5mA 100MHz R IN
TMS 3.3v-1.0v 5mA 100MHz R IN
TRST 3.3v-1.0v 5mA 100MHz O IN
TDI 3.3v-1.0v 5mA 100MHz R IN
TDO 3.3v-1.0v 5mA 100MHz R ouT
Reset 3.3v-1.0v 5mA 100MHz (e} IN/OUT
Vendor I/O 0-5 3.3v-1.0v 5mA 100MHz O IN/OUT

3.2.1

3.2.2

3.2.3

3.24

TCK, TMS, TRST, TDI and TDO Signals

The following signal definitions are defined in IEEE STD19.1™-1990Refer to that document
for signal definitions and use.

VIO (Vsense) Signal

The VIO (Vsense) signal is used to establish the sigaévels of the debug interface of the
target system. Any current drawn from this pin should betdd to that needed for voltage
translation and/or interpolation and is not intended to Igupgic functions or power. VREF is

not necessarily at the target processor VDD lewe &ction 3.2.5 “Recommended Termindtion
for other requirements.

Reset Signal

The Reset signal shall cause the target to enter irdefined reset state. A power-on-reset
sequence or a limited reset to the SoC only shalhitiated. The full intent of the Reset signal

will be defined by each individual SoC manufacturer. Uitiple resets are brought to the HSSTP
connector, then this reset shall be a power-on-rékettool and target should use an open-drain
output driver for this pin.

Vendor 10 0-5 Signals

These signals are SoC-specific signals. They can beanpuitput. These signals are not required
by the standard for operation, but they improve the cbb#&tween the test tool and SoC. For
exact definition of these signals, refer to the hardwefierence manual for the specific SoC.

Copyright © 2008 Power.org, Inc. All Rights Reserved.
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3.2.5 Recommended Termination

It is recommended that the signals in the followindetdie connected to pull-ups on the target
tool to prevent floating signals when not connected aveped on. The voltage to which the
signals are pulled up is the signal level of the sigriRd$er to the hardware reference manual for
the specific SoC for more information on signal tiexation for vender I/O signals.

Table 5 JTAG and Optional Signals

Signal Name Pull-up Series Location
Termination

VIO (Vsense) 1 K Ohms Target
TCK 10 K Ohms Target
TMS 10 K Ohms Target
TRST 10 K Ohms Target
TDI 10 K Ohms Target
TDO 10 K Ohms DCU
Reset 10 K Ohms Target

4 Mechanical Specification

This section will describe the mechanical requiremétthe implementation of HSSTP.

4.1 Connector

The high speeds of high-speed serial trace port (HSSTP)reetipe definition of a specific
connector that can handle the electrical requirementgsoptotocol. The need for flexibility, pitch,
performance, and scalability has made the legacy cammasufficient to handle the requirements.
See Appendix A for a suggested connector option.

Copyright © 2008 Power.org, Inc. All Rights Reserved.
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Figure 4 Example of Possible HSSTP DCU Connector, S amtec’s ERM8

Table 6 HSSTP Connector Options

Up to 4 Lanes HST-S22 Up to 2 Lanes HST-D24 22

Up to 6 Lanes HST-S34 Up to 2 RX/4TX Lanep HST-D34 34

Up to 8 Lanes HST-S46 Up to 4 Lanes HST-D44 46
Up to 4RX/8TX Lanes HST-D70 70

Copyright © 2008 Power.org, Inc. All Rights Reserved.
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Table 7 Electrical Requirements

22, 34,46, 70
1.8 mm (min)
6lbs
2000 (recommended)
1.5A (min)
30db @ 10GHz
10GHz

Recommended

Table 7 shows the electrical requirements of the cdimmesystem. The tool manufacturer shall
ensure that the HSSTP signals are tightly coupled afatddaorom any noise. The cables shall be
modeled and designed to ensure that the pairs are matghefly. Excessive capacitance and
resistance can create poor slew rates and loss tha¢warely degrade the signals.

4.2 HSSTP Pinouts

As explained in section 4.1, four possible connectors maplédeed on the target. The SoC
manufacturer shall specify the connector pinout thatafepred to use with the SoC. The following
sections define the pinouts supported for the various dapléxsimplex options.

4.2.1 Optional Differential Clock

Normally the DCU will use the recovered clock from tleeia bit stream that is provided by the
SoC trace data. This implies that the SoC has a higlityjalock and PLLs to support a given bit
rate and adheres to the electrical specificatioabie 3.

In the event that the SoC does not have the capatalispipply its own clock, an optional low
speed differential clock will be provided by the DCU througe CLK+ and CLK- pins. This
optional differential clock is not available on the HSZ2 and HST-D22 connector options. The
following two tables discuss the Electrical Charactessand Clock Switching Characteristics.

Copyright © 2008 Power.org, Inc. All Rights Reserved.
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Table 8 Clk+, Clk- DC Electrical Characteristics

Differential peak-to-peak External AC coupled <@GLis 150 2000 mV
input voltage External AC coupled > 3.2Gb/$ 180 2000 m
Recomme_nded extgrnal AQ 75 100 200 nF
coupling capacitor
Differential output resistance 90 100 120 ohm
Table 9 Clk+, Clk- Switching Characteristics
e olife oNditio D S
Reference Clock Frequency CLK 100 350 Mhz
Reference clock rise time 20%-80% 200 400 ps
Reference clock fall time 80%-20% 200 400 ps
Reference clock duty cycle CLK 45 50 55 %
Reference clock total jitter, CLK 40 ps
peak-peak
Stability CLK 50 ppm

! Refer to the DCU and SoC specifications for sufgabfrequencies.

Notes

1) These parameters assume a bit rate of 3.2Gbpsraied and may change at higher bit rates.

2) Refer to Xilinx DS202 Virtex-5 Data Sheet: DC and Switching Charactecsti

3) AC coupling is required at the receiver.
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4.2.2 Simplex Pinout Options

The following three pinouts options shall be supported fopkEx operation. The specific one
used for your application shall be defined by the SoC matu&ic

Table 10: HST-S22 - Supports Up to Four HSSTP Trans mit Lanes

11x 2
Odd Even
Pin Pin
3 D D 3
1 TX0+ VIO (Vsense) 2
3 TXO- TCK 4
D T™MS 6
7 TX1+ TDI 8
TX1- TDO 10
D TRST 12
13 TX2+ Vendor I/O 0 14
15 TX2- Vendor /O 1 16
D Vendor I/O 2 18
19 TX3+ Vendor I/O 3 20
21 TX3- RESET 22
3 D D a

Copyright © 2008 Power.org, Inc. All Rights Reserved.

Page 21 of 30



Version 1.0 — 21 July 2008 APPROVED Power.org Standard for Physical Connection

Table 11: HST-S34 - Supports Up to Six HSSTP Transm it Lanes

17x 2
Odd Even
Pin Pin
z D D a

TX0+ VIO (Vsense) 2

3 TXO- TCK 4
D T™MS 6

7 TX1+ TDI 8
9 TX1- TDO 10
D TRST 12

13 TX2+ Vendor I/O 0 14
15 TX2- Vendor 1/0 1 16
D Vendor I/O 2 18

19 TX3+ Vendor 1/0O 3 20
21 TX3- RESET 22
D D /

25 TX4+ CLK+ 26
27 TX4- CLK- 28
9 D D 0
31 TX5+ Vendor I/O 4 32
33 TX5- Vendor I/O 5 34

z D D z
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Table 12: HST-S46 - Supports Up to Eight HSSTP Tran smit Lanes

23 X2
GND
VIO (Vsense)
TCK 4
TMS 6
TDI 8
TDO 10
11 TRST 12
13 Vendor I/O 0 14
15 Vendor /O 1 16
17 Vendor I/O 2 18
19 Vendor I/O 3 20
21 RESET 22
23 GND 24
25 CLK+ 26
27 CLK- 28
YAS) GND 30
31 Vendor I/O 4 32
33 Vendor I/O 5 34
35 GND 36
37 Reserved 38
[ [ txe-  Reserved a0
41 GND 42
43 Reserved 44
s | TXa-  Reserved 46
Latch GND Latch
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4.2.3 Duplex Pinout Options

The following four pinouts options shall be supported for dupfgeration. The specific one used
for your application shall be defined by the SoC manufactu

Table 13: HST-D22 - Supports Up to Two HSSTP Transm it and Receive Lanes

11x 2
Odd Even
Pin Pin
3 D D 3
1 TX0+ VIO (Vsense) 2
3 TXO- TCK 4
D T™MS 6
7 TX1+ TDI 8
TX1- TDO 10
D TRST 12
13 RXO0+ Vendor I/O 0 14
15 RX0- Vendor I/O 1 16
D Vendor I/O 2 18
19 RX1+ Vendor I/O 3 20
21 RX1- RESET 22
3 D D 3
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Table 14: HST-D34 - Supports Up to Four HSSTP Trans mit Lanes and Two Receive Lanes

17x 2
Odd Even
Pin Pin
z D D a

TX0+ VIO (Vsense) 2

3 TXO- TCK 4
D T™MS 6

7 TX1+ TDI 8
9 TX1- TDO 10
D TRST 12

13 RX0+ Vendor I/O 0 14
15 RXO0- Vendor 1/0 1 16
D Vendor I/O 2 18

19 RX1+ Vendor I/O 3 20
21 RX1- RESET 22
D D /

25 TX2+ CLK+ 26
27 TX2- CLK- 28
9 D D 0
31 TX3+ Vendor I/O 4 32
33 TX3- Vendor I/O 5 34

Z D D z
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Table 15: HST-D46 - Supports Up to Four HSSTP Trans mit and Receive Lanes

Odd Even
Pin Pin
GND GND Latch
TXO0+ VIO (Vsense) 2
TXO- TCK 4
GND ™S 6
TX1+ TDI 8
TX1- TDO 10
11 GND TRST 12
13 RXO0+ Vendor I/O 0 14
15 RXO- Vendor /O 1 16
17 GND Vendor I/O 2 18
19 RX1+ Vendor I/O 3 20
21 RX1- RESET 22
23 GND GND 24
25 TX2+ CLK+ 26
27 TX2- CLK- 28
29 GND GND 30
31 TX3+ Vendor I/O 4 32
33 TX3- Vendor /O 5 34
35 GND GND 36
37 RX2+ Reserved 38
39 RX2- "~ Reserved | 40 |
41 GND GND 42
43 RX3+ Reserved 44
a5 RX3- ~ Reserved | 46 |
Latch GND GND Latch
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Table 16: HST-D70 - Supports Up to Eight HSSTP Tran smit Lanes and Four Receive Lanes

Odd
Pin
Latch (€]\\|p}
1 VIO (Vsense)
3 TCK 4
5 T™S 6
7 TDI 8
9 TDO 10
11 GND TRST 12
13 Vendor I/O 0 14
15 Vendor /O 1 16
17 Vendor /O 2 18
19 Vendor I/O 3 20
21 RESET 22
23 GND 24
25 CLK+ 26
27 CLK- | 28
29 (€]\[D) 30
31 Vendor /O 4 32
33 Vendor /O 5 34
35 (€1\\ID) 36
37 Reserved 38
R " Reserved | 0 |
41 (€]\\|] 42
43 Reserved 44
a5 ~ Reserved | 46 |
47 (€]\\|] 48
49 Reserved 50
51 Reserved 52
53 (€]\[D) 54
55 Reserved 56
57 Reserved 58
59 60
61 Reserved 62
63 Reserved 64
65 (€]\\|] 66
67 Reserved 68
69 Reserved 70
Latch
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4.3

PCB Design and Routing Consideration

Routing of the HSSTP Aurora lines are extremelyaaitiSharp corners and vias can make narrow
eye patterns. Xilinx has seen how critical layout isathieving proper signal integrity. A good
resource to help with this issue is the XiliRocketlO GTP Transceiver User Guide UG196
Section 2 “Board Level Design.”

The SERDES lanes and the JTAG single-ended signalsrgreritecal when routing to achieve the
maximum performance of the specification. The JTAGaligjcan achieve a speed of 100MHz, and
they can no longer be an afterthought. These signdldsh@uted with minimal via, as short and
direct as possible. When routing the JTAG signals @nget board, it is recommended that they be
routed direct as possible to the SoC and have a miniohtawice the distance to the plane spacing.
These signals should have an impedance Wf500%. If multiple components need to be attached
to the JTAG scan chain, the performance of the budsiieebe considered. This loading might need
to have the JTAG speeds reduced or have the TMS, TCK, Bhbuffered to all the devices on the
chain. The designer shall contact the test tool matwrer for AC and DC characteristics of the

tool to simulate the scan chain performance. When plakisgonnector, make sure that pin 1 is
facing closest to the SoC, Figure 5 illustrates amsunended placement.

Figure 5 Recommended Connector Orientation

Pin 1
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Appendix A Connector Suggestion

A suggested connector set is the ERM8 and ERF8 connect&anbiec. This connector meets or
exceeds all the electrical requirements of the spetiditaThe longer pins in the connector are the
dedicated grounds. With this feature, the connection canob@lbgged. The clips on the side
ensure a firm hold when locking in the cable. It is desigwith an edge wipe-formed, pin-reducing
broadside coupling, which also reduces the capacitance. cbhisector is also a micropitch
connector that reduces the board space need. Four pin dourhe connector are specified to
ensure minimal space is used on the target for maxifoagtionality. This series of connector is
offered in a vertical, right-angle, and PCB edge mouaidept to any implementation. Samtec also
has cable systems to mate to these connectors. jleng this connector, make sure that pin 1 is
facing closest to the SoC. The ERF8 connector istifenped connector to be placed on the target
PCB. The ERMS8 connector is the preferred connectathfmemulator cable.

Figure 6 Samtec’s ERF8-PCB Connector

Closest to SoC

Figure 7 Samtec’s ERM8-DCU Connector
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Table 17 Electrical Specification compared to ERF8

P Reqg s amte RFS
P 0 oJo]ife 22,34,46 & 70 22,34,46 & 70
pe leng 1.8 mm (min) 2mm
Demate Force Slbs 7Ibs
Durab e 2000 (recommended) 500
ent Rating 1.5A (min) 2A (min)
e ded Crosstalk D 30db @ 10GHz 30db @ 10GHz
Bandwid a db D 10GHz 10GHz
ot Pluggable Recommended Yes

Table 18 Samtec Part Numbers for ERF8

HST-S22 HST-D22 22 | ASP-137969-01 TBA
HST-S34 HST-D34 34 | ASP-137973-01 IBA
HST-$46 HST-D46 46 | ASP-130363-01 TBA

HST-D70 70 ASP-135029-01 IBA
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