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This document is a general recommendation for applying a logic analyzer to the protocol 
validation and signal integrity characterization of a HyperTransport™ link on an 
HyperTransport Compliance Test Platform or any other HyperTransport test bed.  
 
1. Protocol Validation 

1.1. Introduction 
Validation of the HyperTransport protocol is as important as verifying the signal 
integrity and electrical characteristics of the link. The HyperTransport Technology 
Protocol Compliance Checklist requires validating a device under test’s (DUT) 
compliance across 3 levels of the specification (Link, Protocol, and Configuration 
layers). 
 
Any measurement methodology must be transparent to the HyperTransport 
Compliance Test Platform and the DUT. It must be able to capture a sufficient amount 
of data over time so as to provide a reasonable amount of confidence in the behavior 
of the DUT and to provide a valid statistical prediction of it’s performance. 
 
Logic analyzers are a widely accepted tool for making protocol measurements. They 
provide the ability to capture large amounts of data, have powerful triggering, can filter 
events, compare multiple data captures, and time-correlate across different buses. 
 
1.2. Protocol Validation 

1.2.1. Interface Between the HyperTransport link and logic analyzer 
 
A standard methodology for connecting to high-speed buses without injecting or 
masking problems has been through the use of an analysis probe. These devices 
are separate from the logic analyzer and are specifically designed for the bus or 
link being validated. 
 
The FuturePlus FS2240 HyperTransport Analysis Probe is one such device that 
provides a complete physical and electrical interface between the HyperTransport 
Link and an Agilent Technologies logic analyzer. There are several methods of 
connecting to the HyperTransport link. Complete details on modeling and 
implementing a probe connection is provided in the HyperTranport Consortium 
paper titled “Method of HyperTransport Bus Probing”. 
 
The HyperTransport Compliance Test Platform provides an interconnect through a 
Samtec QTE/QSE connector pair to the DUT. This can be used with an adapter 
board to provide a connection to a FS2240 probe as shown in Figure 1. 
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Figure 1 
 
 
1.2.2. Conversion of HyperTransport data to high-level protocol 
 
Simply capturing the HyperTransport data and displaying it on a logic analyzer 
would result in a display similar to Figure 2. This is of limited value in validating the 
link protocol. 
 

 
Figure 2 
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A logic analysis probe can provide software that decodes the HEX data and 
displays it in a high-level protocol view. Figure 3 shows an example of a high-level 
protocol display including CRC values. 
 

 
Figure 3 

 
Now that the HyperTransport data is displayed as high-level protocol with color 
coding of command types and logical presentation of packet sequence, it becomes 
easy to verify correct operation. Approximately 27 different requirements of the 
Compliance Checklist for the Link, Protocol and Configuration layers can be 
validated at this point. 
 
 
1.2.3. HyperTransport CRC information 
The HyperTransport protocol includes a 32-bit CRC that is sent every 512 bit 
times.  The CRC is sent 64 bit times after the CRC window it covers. Logic 
analyzer software can track the location of the CRC’s once they have been 
acquired and mark their location in acquisition memory so that it does not confuse 
it with a valid command. 
The protocol decode software can also compare the received CRC with one that it 
calculates based on the received data. By calculating the CRC and comparing it to 
the received CRC, the logic analyzer can flag potential data corruption on the 
HyperTransport target link. The confirmation of a received CRC by means of a 
calculated CRC provides the user with a good indication that the HyperTransport 
probe is capturing data correctly. 
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CRC identification can be done manually as well automatically.  
 
 
1.2.4. Looking for Protocol Errors 
Protocol errors can be identified either in real time by triggering the logic analyzer 
on a predefined sequence of events, or errors can be searched for by post 
processing captured data either on the logic analyzer or on a Windows-based PC. 
 
The logic analyzer can be set to trigger across multiple levels and capture data 
around a defined event. Examples of events that can be used to find protocol 
errors include unknown commands, a change in the state of the CTL bit and an 
NXM (error bit set in Read Response) among others. 
 
Post processing the data gives the user many advantages. Null states can be 
filtered for better readability. Captured data in the lister can be searched for errors 
in CRC values.  System management, configuration, interrupts, and EOI 
commands can be decoded to determine the sequence and structure of the 
instructions and data.  
 
If a test suite is used that generates deterministic traffic through the DUT, the logic 
analyzer can be set up to do a cycle for cycle compare of a known good capture 
versus a sample capture. 
 
A protocol sensitive compare can be developed and applied so that data compares 
of different lengths and with different  null cycles can be compared for equivalency. 
 
Also it is possible to develop and run a Compliance software suite on the captured 
data to automatically validate data captures against specific requirements in the 
Protocol Checklist. 

 
 
2. Signal Integrity Validation Procedure 

2.1. Introduction 
Shrinking signal amplitudes and increasing clock frequencies create an 
environment where the tolerance for error in signal integrity is decreasing.  Logic 
analyzers with special features can enable signal integrity verification through the 
same equipment and connections as used for protocol analysis. By measuring eye 
diagrams on all signals simultaneously, the process is not only faster, but it is 
easier to identify both timing issues on individual signals and random or low-
occurrence anomalies on the HyperTransport link.  
 
2.2 Eye Diagram Measurements 
Standard eye diagram measurements found in oscilloscopes can be integrated into 
a logic analyzer using the Eye Scan feature of Agilent logic analyzers. These 
measurements provide a voltage resolution of 1mv and timing resolution of 10 
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psec. For a copy of their Eye Scan application note  see the following website: 
http://cp.literature.agilent.com/litweb/pdf/5988-5409EN.pdf  
 
In addition to being able to measure hundreds of channels at once Eye Scan can 
also can make an eye diagram measurement on designs like HyperTransport that 
use double data rate clocks. 
 
Eye diagram measurements of multiple signals and devices that are clocking on 
both the rising and falling edges are capabilities that are beyond that even the 
most sophisticated oscilloscope.  Figure 4 shows an example of the Eye Scan 
Technology looking at 72 pins of a SDRAM memory system running at 333 MHz. 
This same methodology can be applied to the HyperTransport link. 
 

 
 

Figure 4 
 

2.3 Connecting to the Target 
An adapter can be mated to the connection detailed in Section 1.2.1 that allows a 
user to connect to an Eye Scan enabled Agilent logic analyzer card (16760A). A 
different adapter is used depending on whether the user wants to look at receive or 
transmit traffic. This adapter is shown in Figure 5. 
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Figure 5 
 
 
3. Test Equipment Recommendation 

3.1. FuturePlus Systems 
3.1.2. FS2240 HyperTransport Analysis Probe 

3.1.2.1. Analysis probe hardware 
3.1.2.2. Protocol decode software 
3.1.2.3. Logic analyzer configuration files 
3.1.2.4. FS1019 Eye Scan adapter 
3.1.2.5. Users Manual 
3.1.2.6. Quick start guide 
3.1.2.7. Application note 

3.2. Agilent Technologies 
3.2.2. 16700A, 16700B, 16702A, 16702B logic analysis system 
3.2.3. State/Timing module 

3.2.3.1. 16717A 
3.2.3.2. 16750A, 16751A, 16752A 
3.2.3.3. 16760A [Module that supports Eye Scan] 

The number of required state/timing modules varies depending on a variety of conditions 
for details about the correct number of modules contact FuturePlus Systems, Agilent 
Technologies, or visit the FuturePlus website at www.futureplus.com 

 
For clarification, questions or revisions please contact FuturePlus Systems at 719 278-
3540. 
The contents of this document are provided by and remain the property of FuturePlus® Systems. FuturePlus makes no representations 
or warranties with respect to the accuracy or completeness of the contents of this publication and reserves the right to make changes 
to specifications and product descriptions at any time without notice. No license, whether expressed, implied, or otherwise, to any 
intellectual property rights are granted by this publication. FuturePlus assumes no liability whatsoever, and disclaims any express or 
implied warranty, relating to its products including, but not limited to, the implied warranty of merchantability, fitness for a particular 
purpose, or infringement of any intellectual property right.  FuturePlus reserves the right to discontinue or make changes to this 
document or any of its products at any time without notice. 


