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License Information 

Xilinx has contributed the Aurora Protocol Specification to Power.org™ under the terms and conditions 
included in the Power.org Membership Agreement. All rights under any copyrights contained in this 
Power.org Standard for Physical Connection for High-Speed Serial Trace Specification, are governed by 
the terms and conditions of the Power.org Membership Agreement. 
 
Xilinx and others may have patents or pending patent applications, or other intellectual property rights 
covering the subject matter described herein. Patents having Necessary Claims (as that term is defined in 
the Power.org Membership Agreement) relating to the Power.org Standard for Physical Connection for 
High-Speed Serial Trace Specification are governed by the terms and conditions of the Power.org 
Membership Agreement. This document neither grants nor implies a license or immunity under any Xilinx 
or third party patents, patent applications or other intellectual property rights. Xilinx assumes no 
responsibility for any infringement of third party rights resulting from your use of the subject matter 
disclosed in, or from the manufacturing, use, lease, or sale of products described in, this document. 
 
Portions are © Copyright Xilinx 2008. All rights reserved. 
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Power.org Notices 

Implementation of certain elements of this document may require licenses under third-party intellectual 
property rights, including without limitation, patent rights. Power.org and its Members are not, and shall 
not be held, responsible in any manner for identifying or failing to identify any or all such third-party 
intellectual property rights. 
 
THIS POWER.ORG SPECIFICATION IS PROVIDED “AS IS” AND WITHOUT ANY WARRANTY OF 
ANY KIND, INCLUDING, WITHOUT LIMITATION, ANY EXPRESS OR IMPLIED WARRANTY OF 
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. 
 
IN NO EVENT SHALL POWER.ORG OR ANY MEMBER OF POWER.ORG BE LIABLE FOR ANY 
DIRECT, INDIRECT, SPECIAL, EXEMPLARY, PUNITIVE, OR CONSEQUENTIAL DAMAGES, 
INCLUDING, WITHOUT LIMITATION, LOST PROFITS, EVEN IF ADVISED OF THE POSSIBILITY OF 
SUCH DAMAGES. 
 
Some states do not allow disclaimers of express or implied warranties in certain transactions; therefore, this 
statement may not apply to you. 
 
This document could include technical inaccuracies or typographical errors. Changes are periodically made 
to the information herein; these changes will be incorporated in new editions of the document. Power.org 
may make improvements and/or changes in the product(s) and/or the program(s) described in, or 
accompanying, this document at any time. 

Xilinx Notices 
 
XILINX PROVIDES THE AURORA PROTOCOL SPECIFICATION “AS IS” WITHOUT ANY WARRANTY 
OF ANY KIND, INCLUDING, WITHOUT LIMITATION, ANY EXPRESS OR IMPLIED WARRANTY OF 
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.  
 
IN NO EVENT SHALL XILINX BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, EXEMPLARY, 
PUNITIVE, OR CONSEQUENTIAL DAMAGES, INCLUDING, WITHOUT LIMITATION, LOST PROFITS, 
EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. 
 
THE DISCLAIMER OF WARRANTY APPLIES NOT ONLY TO THE DOCUMENT BUT ALSO TO ANY 
COMBINATIONS, INCORPORATIONS, OR OTHER USES OF THE DOCUMENT UPON WHICH A 
CLAIM COULD BE BASED. 
 
It is possible that the Aurora Protocol Specification may contain reference to, or information about, 
products (machines and programs), programming, or services of Xilinx that are not announced in your 
country. Such reference or information must not be construed to 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 promote Power Architecture™ technology as the preferred 
open standard hardware development platform for the electronics industry and to administer qualification 
programs that optimize interoperability and accelerate innovation for a positive user experience. Power.org 
seeks to solicit the participation of all interested parties on 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 drive adoption  

Power.org’s specifications will enable: 

·  Interoperability between community members  
·  Sustainability built on driving open standards and convergence  
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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 Common Debug Interface Technical Subcommittee (CDI 
TSC) of Power.org is to define the high-speed serial protocol and the connection method for the next 
generation of Trace. The serial protocol that is defined shall be scalable and employ commonly used 
Physical Layers. The physical connector shall be scalable and fine pitched to occupy a minimal printed 
circuit board space.  

1.2 Purpose 

The purpose of this document is to define the serial protocol and connection. It will outline the 
implementation and design criteria for creating a product. This document will also list other documentation 
that will aid in various areas of the design.  

 

2 Terminology 

2.1 Definitions 

Aurora ÓÓÓÓ: A high-speed serial protocol that was developed by XilinxÒ based on the XAUI standard 
physical layer. 

Channel: A group of Lanes communicating between two Aurora interfaces 

Duplex: A means of operating a serial channel in both directions (receive and transmit). 

Lane: A unidirectional serial connection. 

Simplex: A means of operating the serial lanes only in one direction. 
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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 requirements for the implementation of HSSTP. 

3.1 HSSTP Protocol 

3.1.1 Aurora 

Aurora is a scalable, lightweight, link-layer protocol developed by XilinxÒ that is used to move 
data across point-to-point serial links. Aurora is a free, open protocol. It can be implemented in 
any silicon device or technology. It provides a transparent interface to the physical serial links 
upper layers of proprietary or industry-standard protocols, such as Ethernet and TCP/IP. Aurora 
can easily use these high-speed serial links, leading to higher connectivity performance while 
preserving software infrastructure investment. 

3.1.2 Aurora Protocol Specification License  

Xilinx Inc. has submitted the Aurora Protocol Specification to CDI TSC as a contribution under 
the terms of the Power.org Membership Agreement. The specification can be downloaded from 
https://www.power.org/members/developers/downloads/ (Note: Non-Power.org members can 
download the specification from http://www.xilinx.com/aurora/register_aurora.htm.) 

3.1.3 Physical Layer Design 

The PHYs that are needed to create the HSSTP shall comply with the XAUI electrical 
specification. These requirements are listed in the IEEE 802.3ae™ XAUI specification. (Note: If 
you are using Xilinx parts, the Aurora PHYs are included). 
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3.1.4 Control and Status 

Flow control functionality can be fully implemented when operating in any form of duplex mode 
as stated in the Aurora specification. When operating in a simplex mode, training and control is 
achieved through JTAG. Control of the trace interface is accomplished with a set of registers that 
can be read and written through the JTAG interface. Two registers, Trace Control Register and 
Trace Status Register, are described in the sections that follow.  

The following sections are only for simplex mode operation. 

3.1.4.1 Trace Control Register (TCR) 

The Trace Control Register controls whether the trace is enabled or not. If enabled, the SERDES 
PHY is powered, and the FIFO will enter trace packets from the selected CPU core. The format of 
the Trace Control Register is shown in Table 1 Trace Control Register (TCR). Enabling the TE bit 
causes a reset sequence to occur in the Trace Interface. This sequence includes powering up the 
PHY and deasserting the TX_Reset signal to the Aurora interface logic. This combination causes a 
link initialization sequence. See 3.1.4.4 Initialization for details on link initialization. 

 
 
 

   Table 1 Trace Control Register  (TCR) 

 

Bit Name Description Comments 

0 TE Trace Enable 

0 Disable Trace Transmission 

1 Enable Trace Transmission 

Setting this bit enables the trace 
interface. A transition from disable to 
enable causes the trace interface to 
reset. The Aurora interface logic shall 
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 Implementation 
Specific 
Control 

This bit position is reserved for 
application specific use 

 

2 Init Trace Port Initialized 

0 Indicates receiver is not initialized: 
initialization pattern shall be sent 

1 indicates receiver is trained 

Receiver sets this bit when it has 
successfully initialized all lanes. 
Receiver clears this bit when it has 
lost synchronization that is 
experienced channel transmission 
errors (example: wrong 8B/10B 
pattern.) 
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Bit Name Description Comments 

3 Reserved   

4 Verif Trace Port Verified 

0 Indicates receiver is not verified  

1 Indicates receiver is verified and 
ready to transmit trace packets 

Receiver sets this bit when it has 
successfully initialized. When both 
this bit and the Init bit are set the 
device is ready to receive trace 
packets. This bit is automatically 
cleared by hardware when the device 
enters the initialization stage.  

5:7 Baud Select Baud rate selection 

0b000: default baud rate, the nominal 
frequency for which the 
implementation transmits trace data 
in most applications 

0b001–0b111, the settings for data 
rate (optional) 

 

Selects the baud rate for which the 
trace port operates. The baud rate 
selection speeds are implementation 
defined and assigned.  

8:15 Reserved   

16:31 Implementation 
Specific 
Control 

These bit positions are reserved for 
application-specific use. 

 

 

 

3.1.4.2 Trace Status Register (TSR) 

The Trace Status Register (TSR) reports status of the trace interface hardware.  
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   Table 2 Trace Status Register (TSR) 

 

Bit Name Description Comments 

0:15 Implementation 
Specific Status 

Reserved for implementation-
specific status 

 

16:30  Reserved  

31 CU Channel Up 

0 The receiver is not initialized 

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

This status bit indicates that the Aurora 
link has initialized and been verified 
and the transmitter is ready to transmit 
data.  

 

3.1.4.3 Simplex Back Channel 

For a simplex trace port, a back channel is required to communicate the status of the probe 
receiver to the transmitter. This status is communicated to the transmitter using JTAG commands. 
The back channel is used to begin initialization and indicate that the receiver is ready for channel 
verification and data reception. During transmission it also shall indicate a loss of synchronization 
and make requests for channel reset. 

In order to avoid potential timeouts during the initialization sequence, it is recommended that the 
transmitter implement a counter to transition through the three stages (after the initialization 
process has started). The length for this counter is implementation specific, but the maximum 
value should correlate to the timeout value supported by the logic that supports training the Aurora 
link. 
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3.1.4.4 Initialization 

Initialization of an Aurora interface is defined as a three-stage process. The stages are lane 
initialization, channel bonding, and channel verification. For single lane implementations, channel 
bonding is not required and therefore bypassed.  

 

Figure 1 Aurora channel initialization sequence 

 

 
 

3.1.4.5 Lane Initialization 

Lane initialization synchronizes the trace port transmitter with the probe receiver through the 
transmission of a known pattern (/SP/ and /SPA/). The receiver begins the initialization process by 
setting the TCR[INIT] bit. A channel failure can be triggered by either channel data errors or 
protocol violations. After a reset event or a channel failure, the receiver resets the interface by 
clearing the TCR[INIT] bit through JTAG. Refer to the “8B/10B Initialization and Error 
Handling” section of the Aurora protocol specification for the link initialization sequence. 

3.1.4.6 Channel Bonding 

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

Channel bonding cannot begin until all lanes have initialized and the link counter has transitioned 
the transmitter to the channel bonding state. 
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3.1.4.7 Channel Verification 

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

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

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

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

3.1.5 Simplex Operation 

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

User Flow Control (UFC) support between DCU and SoC is optional. If implemented, a Vendor 
I/O pin may be used. 

Figure 2 Simplex Operation 
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3.1.6 Duplex Operation 

The DCU receives up to eight lanes of high-speed trace data from the SoC. An additional four 
lanes may be configured to transmit data to the SoC from the DCU. This configuration is useful in 
supporting UFC (User Flow Control) between the DCU and the SoC. 

 

Figure 3 Duplex Operation 

 
 
 
 
 

3.1.7 Aurora Electrical Characteristics 

The following table details the electrical characteristics required for both simplex and duplex 
operation. The line rate of the recovered clock shall match the line rate of the receiver within 
350ppm. Due to the tight tolerances of the clocks between the target SoC and the Data Collection 
Unit, some DCU implementations might support only a subset of the permissible bit rates. These 
signals shall not be routed to multiple connectors to maintain signal integrity. 
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   Table 3 Aurora Electrical Characteristics 

Parameter HSSTP PHY 

Serial Protocol CML Interface that complies with XA UI 

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 <10E-13 

Line Code NRZ 

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

Number of Lanes 1 to 8 Transmit 
1 to 4 Receive  

Duplex Simplex or Duplex 

Clock tolerance 50ppm 

Signal  

Characteristic Impedance 100 ohm differential 

Coupling AC coupled on Rx side 

Total Jitter @ 3.2Gb/s 0.35 UI 

Deterministic Jitter @ 3.2Gb/s 0.19 UI 

Transmit Signal Level 1600mV p-p max 
400mVp-p min 

* Will expand as speeds increase 

3.1.8 AC Coupling 

 
These signals shall be AC coupled. AC coupling isolates the common modes of the two devices 
and is the preferred configuration in hot-plug applications. The capacitor prevents any DC current 
from flowing between connected devices. The unit receiving these signals shall have the 
responsibility to couple these signals. A 0.01uf XR7 capacitor in a 0402 package or smaller is 
recommended. When a signal meets these pads of the capacitor, a discontinuity in impedance and 
capacitance to the plane occurs. The PCB designer should take this discontinuity into 
consideration and make the adjustments as needed. A good resource to help overcome this issue is 
Xilinx RocketIO GTP Transceiver User Guide UG196 , particularly the section called “SMT 
Pads.” 

 

3.2 JTAG and Optional Signaling 

The following table is a list of signals that shall be placed on the HSSTP connector with the serial 
lanes. Some of the signals are optional and are defined as such. Any signal with an OUT direction is 
an output from the target to the development tool. 
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Table 4 JTAG and Optional Signals 

 

3.2.1 TCK, TMS, TRST, TDI and TDO Signals 

The following signal definitions are defined in IEEE STD 1149.1™-1990. Refer to that document 
for signal definitions and use. 

3.2.2 VIO (Vsense) Signal 

The VIO (Vsense) signal is used to establish the signaling levels of the debug interface of the 
target system. Any current drawn from this pin should be limited to that needed for voltage 
translation and/or interpolation and is not intended to supply logic functions or power. VREF is 
not necessarily at the target processor VDD level. See section 3.2.5 “Recommended Termination”  
for other requirements. 

3.2.3 Reset Signal 

The Reset signal shall cause the target to enter into a defined reset state. A power-on-reset 
sequence or a limited reset to the SoC only shall be initiated. The full intent of the Reset signal 
will be defined by each individual SoC manufacturer. If multiple resets are brought to the HSSTP 
connector, then this reset shall be a power-on-reset. The tool and target should use an open-drain 
output driver for this pin. 

3.2.4 Vendor IO 0-5 Signals 

These signals are SoC-specific signals. They can be input or output. These signals are not required 
by the standard for operation, but they improve the control between the test tool and SoC. For 
exact definition of these signals, refer to the hardware reference manual for the specific SoC. 

Signal Name
Voltage 
Levels

Drive 
Stregnth 

(Min)

Frequency 
(Max)

Optional/ 
Required

Direction

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 O IN/OUT

Vendor I/O 0-5 3.3V-1.0V 5mA 100MHz O IN/OUT
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3.2.5 Recommended Termination 

It is recommended that the signals in the following table be connected to pull-ups on the target 
tool to prevent floating signals when not connected or powered on. The voltage to which the 
signals are pulled up is the signal level of the signals. Refer to the hardware reference manual for 
the specific SoC for more information on signal termination for vender I/O signals. 

 

Table 5 JTAG and Optional Signals 

Signal Name Pull-up Series 
Termination  

Location 

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 requirements for the implementation of HSSTP. 

4.1 Connector 

The high speeds of high-speed serial trace port (HSSTP) require the definition of a specific 
connector that can handle the electrical requirements of this protocol. The need for flexibility, pitch, 
performance, and scalability has made the legacy connector insufficient to handle the requirements. 
See Appendix A for a suggested connector option. 
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Figure 4 Example of Possible HSSTP DCU Connector, S amtec’s ERM8 

 

 

 

  

 

 

 

Table 6 HSSTP Connector Options 

 

 

Simplex Channel 
Support

Simplex 
Connection 
Reference

Duplex Channel 
Support

Duplex 
Connection 
Reference

Pin 
Count

Up to 4 Lanes HST-S22 Up to 2 Lanes HST-D22 22

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

Up to 8 Lanes HST-S46 Up to 4 Lanes HST-D46 46

Up to 4RX/8TX Lanes HST-D70 70
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Table 7 Electrical Requirements 

 

 

Table 7 shows the electrical requirements of the connection system. The tool manufacturer shall 
ensure that the HSSTP signals are tightly coupled and isolated from any noise. The cables shall be 
modeled and designed to ensure that the pairs are matched equally. Excessive capacitance and 
resistance can create poor slew rates and loss that can severely degrade the signals.  

4.2 HSSTP Pinouts 

As explained in section 4.1, four possible connectors may be placed on the target. The SoC 
manufacturer shall specify the connector pinout that is preferred to use with the SoC. The following 
sections define the pinouts supported for the various duplex and simplex options. 

4.2.1 Optional Differential Clock 

Normally the DCU will use the recovered clock from the serial bit stream that is provided by the 
SoC trace data. This implies that the SoC has a high quality clock and PLLs to support a given bit 
rate and adheres to the electrical specifications in Table 3. 

In the event that the SoC does not have the capability to supply its own clock, an optional low 
speed differential clock will be provided by the DCU through the CLK+ and CLK- pins. This 
optional differential clock is not available on the HST-S22 and HST-D22 connector options. The 
following two tables discuss the Electrical Characteristics and Clock Switching Characteristics.  

 

 

 

 

 

Pin Count options 22, 34, 46, 70

Wipe length 1.8 mm (min)

Demate Force 6lbs

Durablity Cycles 2000 (recommended)

Current Rating 1.5A (min)

Near Ended Crosstalk Diff 30db @ 10GHz

Bandwidth @ -3db Diff 10GHz

Hot Pluggable Recommended
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Table 8 Clk+, Clk- DC Electrical Characteristics 

 

 

Table 9 Clk+, Clk- Switching Characteristics 

 

1 Refer to the DCU and SoC specifications for supported frequencies. 

 

Notes: 

 

 

 

 

DC Parameter Conditions Min Typ Max Units

Differential peak-to-peak External AC coupled < 3.2Gb/s 150 2000 mV

input voltage External AC coupled > 3.2Gb/s 180 2000 mV

Recommended external AC 
coupling capacitor

75 100 200 nF

Differential output resistance 90 100 120 ohm

Descriptions Conditions Min Typ Max Units

Reference Clock Frequency1 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, 
peak-peak

CLK 40 ps

Stability CLK 50 ppm

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

2) Refer to Xilinx DS202 “Virtex-5 Data Sheet: DC and Switching Characteristics”. 

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 for simplex operation. The specific one 
used for your application shall be defined by the SoC manufacturer. 

 

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

 

 

 

 

 

 

 

 

 

 11x 2
Odd 
Pin

Even 
Pin

Latch GND GND Latch

1 TX0+ VIO (Vsense) 2

3 TX0- TCK 4

5 GND TMS 6

7 TX1+ TDI 8

9 TX1- TDO 10

11 GND TRST 12

13 TX2+ Vendor I/O 0 14

15 TX2- Vendor I/O 1 16

17 GND Vendor I/O 2 18

19 TX3+ Vendor I/O 3 20

21 TX3- RESET 22

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

 

 

 

 

 

 

 17x 2
Odd 
Pin

Even 
Pin

Latch GND GND Latch

1 TX0+ VIO (Vsense) 2

3 TX0- TCK 4

5 GND TMS 6

7 TX1+ TDI 8

9 TX1- TDO 10

11 GND TRST 12

13 TX2+ Vendor I/O 0 14

15 TX2- Vendor I/O 1 16

17 GND Vendor I/O 2 18

19 TX3+ Vendor I/O 3 20

21 TX3- RESET 22

23 GND GND 24

25 TX4+ CLK+ 26

27 TX4- CLK- 28

29 GND GND 30

31 TX5+ Vendor I/O 4 32

33 TX5- Vendor I/O 5 34

Latch GND GND Latch
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Table 12: HST-S46 - Supports Up to Eight HSSTP Tran smit Lanes 

 
 

 23 x 2
Odd 
Pin

Even 
Pin

Latch GND GND Latch

1 TX0+ VIO (Vsense) 2

3 TX0- TCK 4

5 GND TMS 6

7 TX1+ TDI 8

9 TX1- TDO 10

11 GND TRST 12

13 TX2+ Vendor I/O 0 14

15 TX2- Vendor I/O 1 16

17 GND Vendor I/O 2 18

19 TX3+ Vendor I/O 3 20

21 TX3- RESET 22

23 GND GND 24

25 TX4+ CLK+ 26

27 TX4- CLK- 28

29 GND GND 30

31 TX5+ Vendor I/O 4 32

33 TX5- Vendor I/O 5 34

35 GND GND 36

37 TX6+ Reserved 38

39 TX6- Reserved 40

41 GND GND 42

43 TX7+ Reserved 44

45 TX7- Reserved 46

Latch GND GND Latch
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4.2.3 Duplex Pinout Options 

The following four pinouts options shall be supported for duplex operation. The specific one used 
for your application shall be defined by the SoC manufacturer. 

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

 

 

 

 11x 2
Odd 
Pin

Even 
Pin

Latch GND GND Latch

1 TX0+ VIO (Vsense) 2

3 TX0- TCK 4

5 GND TMS 6

7 TX1+ TDI 8

9 TX1- TDO 10

11 GND TRST 12

13 RX0+ Vendor I/O 0 14

15 RX0- Vendor I/O 1 16

17 GND Vendor I/O 2 18

19 RX1+ Vendor I/O 3 20

21 RX1- RESET 22

Latch GND GND Latch



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

 
 

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

Page 25 of 30 

 

Table 14: HST-D34 - Supports Up to Four HSSTP Trans mit Lanes and Two Receive Lanes 

 

 

 

 

 

 

 

 

 17x 2
Odd 
Pin

Even 
Pin

Latch GND GND Latch

1 TX0+ VIO (Vsense) 2

3 TX0- TCK 4

5 GND TMS 6

7 TX1+ TDI 8

9 TX1- TDO 10

11 GND TRST 12

13 RX0+ Vendor I/O 0 14

15 RX0- Vendor I/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 I/O 5 34

Latch GND GND Latch
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Table 15: HST-D46 - Supports Up to Four HSSTP Trans mit and Receive Lanes  

 

 

 

 23 x 2
Odd 
Pin

Even 
Pin

Latch GND GND Latch

1 TX0+ VIO (Vsense) 2

3 TX0- TCK 4

5 GND TMS 6

7 TX1+ TDI 8

9 TX1- TDO 10

11 GND TRST 12

13 RX0+ Vendor I/O 0 14

15 RX0- Vendor I/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 I/O 5 34

35 GND GND 36

37 RX2+ Reserved 38

39 RX2- Reserved 40

41 GND GND 42

43 RX3+ Reserved 44

45 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 

 

 

 35 x 2
Odd 
Pin

Even 
Pin

Latch GND GND Latch

1 TX0+ VIO (Vsense) 2

3 TX0- TCK 4

5 GND TMS 6

7 TX1+ TDI 8

9 TX1- TDO 10

11 GND TRST 12

13 RX0+ Vendor I/O 0 14

15 RX0- Vendor I/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 I/O 5 34

35 GND GND 36

37 RX2+ Reserved 38

39 RX2- Reserved 40

41 GND GND 42

43 RX3+ Reserved 44

45 RX3- Reserved 46

47 GND GND 48

49 TX4+ Reserved 50

51 TX4- Reserved 52

53 GND GND 54

55 TX5+ Reserved 56

57 TX5- Reserved 58

59 GND GND 60

61 TX6+ Reserved 62

63 TX6- Reserved 64

65 GND GND 66

67 TX7+ Reserved 68

69 TX7- Reserved 70

Latch GND GND Latch
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4.3 PCB Design and Routing Consideration 

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

 
The SERDES lanes and the JTAG single-ended signals are very critical when routing to achieve the 
maximum performance of the specification. The JTAG signals can achieve a speed of 100MHz, and 
they can no longer be an afterthought. These signals shall be routed with minimal via, as short and 
direct as possible. When routing the JTAG signals on a target board, it is recommended that they be 
routed direct as possible to the SoC and have a minimum of twice the distance to the plane spacing. 
These signals should have an impedance of 50W ±10%. If multiple components need to be attached 
to the JTAG scan chain, the performance of the bus needs to be considered. This loading might need 
to have the JTAG speeds reduced or have the TMS, TCK, and TDI buffered to all the devices on the 
chain. The designer shall contact the test tool manufacturer for AC and DC characteristics of the 
tool to simulate the scan chain performance. When placing this connector, make sure that pin 1 is 
facing closest to the SoC, Figure 5 illustrates a recommended 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 connectors by Samtec. This connector meets or 
exceeds all the electrical requirements of the specification. The longer pins in the connector are the 
dedicated grounds. With this feature, the connection can be hot plugged. The clips on the side 
ensure a firm hold when locking in the cable. It is designed with an edge wipe-formed, pin-reducing 
broadside coupling, which also reduces the capacitance. This connector is also a micropitch 
connector that reduces the board space need. Four pin counts for the connector are specified to 
ensure minimal space is used on the target for maximum functionality. This series of connector is 
offered in a vertical, right-angle, and PCB edge mount to adapt to any implementation. Samtec also 
has cable systems to mate to these connectors. When placing this connector, make sure that pin 1 is 
facing closest to the SoC. The ERF8 connector is the preferred connector to be placed on the target 
PCB. The ERM8 connector is the preferred connector for the emulator cable. 

 

Figure 6 Samtec’s ERF8-PCB Connector 

 

 

 

 

 

 

 

Figure 7 Samtec’s ERM8-DCU Connector 

 

 

 

 

 

 

 

Closest to SoC 
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Table 17 Electrical Specification compared to ERF8 

 

 

Table 18 Samtec Part Numbers for ERF8 

 

 

HSSTP Requirments Samtec's ERF8

Pin Count options 22, 34, 46 & 70 22, 34, 46 & 70

Wipe length 1.8 mm (min) 2 mm

Demate Force 5lbs 7lbs

Durablity Cycles 2000 (recommended) 500

Current Rating 1.5A (min) 2A (min)

Near Ended Crosstalk Diff 30db @ 10GHz 30db @ 10GHz

Bandwidth @ -3db Diff 10GHz 10GHz

Hot Pluggable Recommended Yes

Simplex Connector 
Reference

Duplex Connector 
Reference

Pin 
Count

Samtec Vertical     
Part #

Web Link

HST-S22 HST-D22 22 ASP-137969-01 TBA

HST-S34 HST-D34 34 ASP-137973-01 TBA

HST-S46 HST-D46 46 ASP-130368-01   TBA

HST-D70 70 ASP-135029-01 TBA


