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Agenda

 Challenges with the current transceiver debug process

 Why do we need a transceiver debug tool?

 Components and features of the Transceiver Debug Tool

 Steps to run the Transceiver Debug Tool
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Challenges with the Current Transceiver Debug 
Process 

1 For example, a Signal Tap logic analyzer

Need an external 
measurement 

equipment

Need an extra 
FPGA logic 
analyzer1

Long test time
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Why Do We Need a Transceiver Debug Tool?

Design or Protocol 
Agnostic

Push-Button 
Results

No Effect on 
Data Traffic

Fully 
Automated

Fast 
Results
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Components and Features of the Transceiver Debug 
Tool
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Components and Features of the Transceiver Debug 
Tool

 Measure VCCER at the data sampling node
 Measure VCCET at the transmitter node

Transceiver Voltage 
Debug Tool

 Show the following channel status:
 Locked to data and locked to ref 
 Calibration, Avalon® Memory Mapped (Avalon-MM) 

busy, and serial loopback
 Check the cable polarity swap

Transceiver Status 
Debug Tool

 Measure the height or width of the eye at clock data 
recovery (CDR) sampling point

Transceiver Eye 
Debug Tool
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Step 1: Enable the Altera® Debug Master Endpoint (ADME) and compile the design

Native PHY Intellectual 
Property (IP)

PCIe* IP Ethernet IP

Four Steps to Run the Transceiver Debug Tool
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Four Steps to Run the Transceiver Debug Tool

Note: Refer to the backup slides for steps on how to program the device and load the sof file.

Step 2: Program the device.
Step 3: Load the design in the system console.
Step 4: Use “cd” to change the directory where you have saved the tools script file and source “S10_Ltile_Htile_Transceiver_Debug_Tool_V4p0.tcl“

User will observe these tabs in the system console
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An Example of a Test Setup

Number of Channels 4

Data Rate 28 Gbps

Connector QSFP+

Cable Length 3 meters

Design Physical 
medium 
attachment 
(PMA) Direct

RX Adaptation Adaptive 
CTLE, VGA, 
All tap DFE
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PCB Trace Properties

PCB trace resistance can be calculated as

PCB Trace 
length

Voltage Drop
V= IR

Total PCB trace 
resistance
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Intel® Stratix® 10 Signal Integrity (SI) Development Kit

HSSI Receiver Voltage

HSSI Transmitter Voltage

Voltage regulators
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Sense Trace

Sense trace measures the voltage 
nearest to the device
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Problem Statement

Sense trace does not sense the 
package IR drop

Voltage drop from sense point to 
device is not measured

Need an external analog-to-digital 
(ADC) to convert the sensed voltage
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Solution

Intel® Stratix® 10 
L-Tile/H-Tile Transceiver 
Voltage Debug Tool

Measure the voltage internally

Measured voltage value 
accessed via the JTAG or 
System Console
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Intel® Stratix® 10 L-Tile/H-Tile Transceiver Voltage Debug Tool Algorithm

Step 1: Issue 
a command to 
connect the 
VCCET to the 
test bus

Step 2: Issue a command to 
connect the reference voltage to 
the test bus

Loop:

Step 3: Increment the reference 
voltage to match the VCCET

Step 4: Measure the output of 
the comparator

Step 5: Once the comparator 
output goes high, report the 
voltage value
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Intel® Stratix® 10 Device L-Tile/H-Tile Transceiver Voltage Tool
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Intel® Stratix® 10 Device L-Tile/H-Tile Transceiver Voltage Tool

Tool automatically finds Tool automatically finds 
all the PHY instance

Tool automatically finds 
all the channels in the 
instantiated PHY instance

Tool automatically finds 
all connected cables 
(USB1 or USB2)
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Intel® Stratix® 10 Device L-Tile/H-Tile Transceiver Voltage Tool

Measure the voltage once

Continuously measure the 
voltage

Stop the current 
measurement
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Intel® Stratix® 10 Device Status Signal
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Intel® Stratix® 10 Device L-Tile/H-Tile Transceiver Status Tool
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Intel® Stratix® 10 Device L-Tile/H-Tile Transceiver Status Tool

Tool automatically finds the 
Native PHY instantiated 

Tool automatically finds the 
number of channels instantiated 

Click on the button to view 
debug help

Uncheck the box to detect part 
number cable swap
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Intel® Stratix® 10 Device Eye Viewer 
(On-Die Instrumentation (ODI))

 Provides on-chip eye monitoring capabilities

 Helps to optimize link equalization parameters during board bring-up 

 Supports in-system link diagnostics and equalization margin testing
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Existing Intel® Stratix® 10 Transceiver Toolkit Eye 
Viewer Algorithm

 Loop 1: Increment the vertical 
threshold voltage

 Loop 2: Sweep the ODI clock 
across for different clock 
phase

 Measure the error count

 Loop end

 Plot the 2-D eye diagram
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Intel® Stratix® 10 Device L-Tile/H-Tile 
Transceiver Eye Debug Tool Algorithm

Step 1: Measure the width of the eye 
at V=0

Step 2: Measure the height of the eye 
at CDR sampling point
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Transceiver L-Tile/H-Tile Eye Debug Tool
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Transceiver L-Tile/H-Tile Eye Debug Tool

Short Measurement Time
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Transceiver L-Tile/H-Tile Eye Debug Tool

• Measure the width of the 
eye at vertical ref of 0 volt

• Measure the height of the 
eye at the horizontal step 
where CDR is sampling at 
different bit error rate (BER)
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Transceiver L-Tile/H-Tile Eye Debug Tool

Continuously measure 
and log the eye

Click to measure and 
log the eye once

Stop the current 
measurement
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Transceiver L-Tile/H-Tile Eye Debug Tool

Enable or disable the 
measurement

Choose the horizontal 
step size

Choose the vertical
step size

Choose PRBS or 
user traffic

Apply global values
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Download the Transceiver Debug Tool

S10_Ltile_Htile_Transceiver_Debug_Tool_V4p0.tcl
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Summary

 Needs the least user intervention

 The only way to measure internal high-speed serial interface (HSSI) voltages

 Eye debug tools are 5X faster than Transceiver Toolkit eye plots†

 The only tool that can measure eye height and width while running a protocol
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Step 1: Program the Device and Open System Console
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Step 2: Load the SOF File in the System Console 
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Step 3: Load the SOF File in the System Console 
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Legal Notices and Disclaimers
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Intel technologies’ features and benefits depend on system configuration and may require enabled hardware, software or 
service activation. Performance varies depending on system configuration. Check with your system manufacturer or retailer 
or learn more at www.intel.com.

†Tests measure performance of components on a particular test, in specific systems. Differences in hardware, software, or 
configuration will affect actual performance. Consult other sources of information to evaluate performance as you consider 
your purchase. For more complete information about performance and benchmark results, visit www.intel.com/benchmarks.

© Intel Corporation. Intel, the Intel logo, the Intel Inside mark and logo, Altera, Arria, Cyclone, Enpirion, Experience What’s 
Inside, Intel Atom, Intel Core, Intel Xeon, MAX, Nios, Quartus and Stratix words and logos are trademarks of Intel 
Corporation or its subsidiaries in the U.S. and/or other countries. *Other marks and brands may be claimed as the property of
others.
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