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(54) SELECTIVE EXTRACTION OF NETWORK LINK TRAINING INFORMATION

(57) An apparatus and method that captures a com-
plete history of serial network Link Training negotiations
by continuously monitoring multiple analog signals rep-
resenting both sides of full duplex lanes in real-time by
pattern matching the Link Training Frame Marker and
the subsequent negotiation request/response data val-
ues. The apparatus and method compare the digitized
version of the incoming signal against a nominal pattern
at the start to find the Frame Markers and Control Chan-

nel data, storing only those Control Channel data values
that do not match the current compare pattern, and fur-
ther by updating the current compare pattern to the new
pattern just received, so that only the transitions in the
data values are stored, thereby vastly reducing the
amount of data presented to the user, but nonetheless
retaining the complete substantive history of the Link
Training negotiations.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of U.S. Pro-
visional Patent Application No. 62/280,662, entitled "SE-
LECTIVE EXTRACTION OF NETWORK LINK TRAIN-
ING INFORMATION" and filed on January 19, 2016, the
disclosure of which is hereby fully incorporated by refer-
ence herein.

TECHNICAL FIELD

[0002] This disclosure relates to test and measure-
ment instruments, and more particularly to testing, meas-
uring, and analyzing serial communications.

BACKGROUND

[0003] Information technologies and trends, from per-
vasive online social media, to so-called cloud computing,
to mobile gaming, to streaming video on-demand, as well
as others, are all helping to drive ever-increasing con-
sumer demands for higher and higher levels of commu-
nication network performance. Accordingly, network op-
erators, online service providers, and electronics manu-
facturers are all motivated to develop network protocols
that achieve ever-higher bandwidth to deliver ever-larger
amounts of data to users.
[0004] Many contemporary serial data communication
network protocols generally include two transceivers
linked together by wire or optical fiber. These links often
comprise "full-duplex" lanes, as depicted in FIGURE 1.
Modem high-speed protocols, such as 100 Gbps Ether-
net, operate at such high speeds that the protocols spec-
ify a link training procedure, in which the two transceivers
engage in communication and a process of negotiating
various settings to optimize the bandwidth and signal in-
tegrity for the data communicated over the link. See, e.g.,
U.S. Pat. App. Pub. No. 2013/0343400 (Dec. 26, 2013),
for one example of a possible link training process. See
also IEEE 802.3ba-2010 for the original version of the
100Gbs Ethernet standard, as well as subsequent revi-
sions.
[0005] Engineers need to be able to quickly and easily
monitor and analyze these network link training sessions
to troubleshoot any errors that may occur during the train-
ing, and to pinpoint and correct the source of the error.
Debugging link training sessions is of particular interest
when interoperable solutions are needed-that is, when
one end of the link is controlled by a device made by a
first vendor, and the other end of the link is controlled by
a device made by a second vendor-to determine where
a link training fault may lie.
[0006] Embodiments of the invention address these
and other limitations of the prior art.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

FIGURE 1 is a block diagram of a typical serial com-
munications network that is analyzed by certain im-
plementations of the disclosed technology.

FIGURE 2 is a block diagram of a test and measure-
ment instrument in accordance with certain imple-
mentations of the disclosed technology.

FIGURE 3 is a detailed block diagram of a portion
of trigger circuitry in accordance with certain imple-
mentations of the disclosed technology.

FIGURE 4 is a screenshot of a user interface display
in accordance with certain implementations of the
disclosed technology.

FIGURE 5 is an example of a screen shot of a Link
Training Control Window in accordance with certain
implementations of the disclosed technology.

FIGURE 6 is a detailed illustration of a display of
analysis results in accordance with certain imple-
mentations of the disclosed technology.

FIGURE 7 is an example of conventional control
channel data concerning coefficient update re-
quests.

FIGURE 8 is an example of conventional control
channel data concerning status report responses.

DETAILED DESCRIPTION

[0008] The general environment for monitoring a link
training session in a high-speed serial communications
network, such as a 100Gbps Ethernet network, is depict-
ed in FIGURE 1, which illustrates a single 25 Gbps lane
of a typical network 100 in which a first transceiver 110
has a transmit (Tx) portion 112 and a receive (Rx) portion
114 that are physically connected, respectively, to a re-
ceive (Rx) portion 122 and a transmit (Tx) portion 124 of
a second transceiver 120, e.g., by wire. In this configu-
ration, this lane of the network is full-duplex, and the net-
work devices are able to carry on two simultaneous "con-
versations" with each other. A link training process on
this lane may be monitored by connecting an appropriate
test and measurement instrument, such as an oscillo-
scope 130, to the wires between the two transceivers
110 and 120 and observing the signals being sent and
received by the two devices.
[0009] Traditionally, the link training process has been
analyzed by first using the oscilloscope 130 to acquire
the signals that are communicated during the link training
process, then, post-acquisition, passing this acquired da-
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ta to specialized analysis software. In particular, this ac-
quire-then-analyze technique has been used to analyze
and extract the Control Channel information that is ex-
changed during the link training process.
[0010] However, this traditional post-acquisition ex-
traction of Link Training Control Channel information from
a digitized analog signal in an oscilloscope is very time
consuming. Large record lengths are needed to store the
digitized version of the data, even for a very short time
spans. For example, acquiring and post-processing (e.g.
filter, interpolate, mark, decode, etc.) a 1 Gbyte digitized
waveform covering a 40 ms time span, even at less than
the maximum sampling rate of the oscilloscope, can take
5 minutes or more, using contemporary multi-core CPUs
in an oscilloscope. Since, for example, 100Gb Ethernet
Link Training sessions may take up to an order of mag-
nitude more time to complete-i.e., 500ms-analysis of
such a session using the traditional post-acquisition anal-
ysis may take close to an hour. Moreover, these times
reflect the analysis of only half of a full duplex communi-
cation lane. Multiple complete lanes may need to be mon-
itored to give a complete status of a Link Training session,
which further increases the required analysis time using
traditional methods.
[0011] Although the traditional post-processing ap-
proach is still very valuable to capture waveforms that
can be marked, decoded, and measured by software
tools such as Advanced Search and Mark, Bus Decod-
ers, and DPOJET-a jitter, timing, and eye diagram anal-
ysis tool made by Tektronix, Inc.-the overall time required
for this post-processing approach is just too great for rea-
sonable Link Training debugging tasks, and can be highly
undesirable for many users.
[0012] Furthermore, it is noted that the vast majority of
the Link Training Control Channel information produced
using the traditional analysis method is redundant, caus-
ing information overload for the oscilloscope user. For
example, a single 100 Gbps Ethernet lane may transmit
over 5 million control channel data blocks during a single
link training session-far too many records for a human
user to manually view.
[0013] To address these problems of excessive anal-
ysis time and information overload, FIGURE 2 illustrates
a block diagram of one example embodiment of a test
and measurement instrument 200, such as a
DPO70000SX series oscilloscope manufactured by Tek-
tronix, Inc., that enables a new real-time method for ex-
tracting and analyzing Link Training Control Channel in-
formation from analog signals.
[0014] The oscilloscope 200 has four analog input
channels CH1-CH4 201-204 into a front end block 210,
e.g., a preamplifier. The front end block 210 performs
amplification and signal conditioning on the input signals
201-204, and splits the input signals 201-204 into two
analog signal paths 211, 212. One analog signal path
211 is routed to an analog-to-digital conversion (ADC)
block 220 for digitizing of the analog signals 211. The
outputs of the ADC block 220 are then routed to a de-

multiplexer (demux) block 230 for storage in acquisition
memory 270. The demux block 230, in response to a
trigger signal from a trigger logic block 260, acquires the
digitized signals from the ADC block 220 into the acqui-
sition memory 270 for display on a display screen, ac-
cording to known methods. The second analog signal
path 212 is routed to trigger circuitry 240, 250, 260. First,
the analog input signals 201-204 are passed to an equal-
izing analog buffer block 240. The buffer block 240 per-
forms equalization and buffering of the high-speed sig-
nals 212 which are then routed to a serial trigger FPGA
250. As described further below, the serial trigger circuit
250 extracts link training information from the data stream
212 for analysis and display, and may also generate a
trigger output signal 251 if it detects that certain config-
urable criteria are met. The trigger signal 251 may be
input to the trigger logic circuit 260 to be combined with
other trigger events, according to known methods, to pro-
duce an overall trigger signal 261 for causing the oscil-
loscope 200 to trigger and acquire a waveform into mem-
ory.
[0015] FIGURE 3 illustrates a block diagram of the
structure of an example embodiment of the serial trigger
circuit 250 of FIGURE 2. The serial trigger circuit 250
accepts as inputs the total of four channels of analog
serial data streams 241-244. Each channel is input, re-
spectively, to a Serializer-Deserializer (SerDes) digitizer
block 311-314. Each SerDes digitizer block 311-314 con-
tinuously samples the analog data streams 241-244 to
convert into digital data streams, which are then contin-
uously monitored by the corresponding frame marker de-
tector 321-324. Once each frame marker detector locates
the start of the control channel information, it is passed
on to the corresponding pattern compare block 331-334.
Each pattern compare block 331-334 first decodes the
differential Manchester encoded control channel data to
the 16-bit coefficient update and 16-bit status report val-
ues, such as those shown in table 700 in FIGURE 7 and
table 800 in FIGURE 8, respectively, which are then com-
pared to a stored pattern.
[0016] Each pattern compare block 331-334 then con-
tinuously compares the decoded data to the stored pat-
tern. If the data and the stored pattern do not match, the
data is stored in the output queue. In other words, when
each pattern compare block 331-334 finds that there has
been a transition in the decoded data, the data is stored
in the respective Output Queue 341-344, along with the
current timestamp to record when the change occurred.
Importantly, each pattern compare block 331-334 also
updates the stored pattern to the new decoded data val-
ue, through the respective loopback path 335-338. Thus,
only the transitions in the data values are stored to mem-
ory. When a transition in the data values is detected,
each pattern decode and compare block 331-334 may
also output a signal to a consolidated logic block 350,
which may then generate the trigger output signal 251.
Each pattern decode and compare block 331-334 can
also be configured to output a "link training state" to the

3 4 



EP 3 197 099 A1

4

5

10

15

20

25

30

35

40

45

50

55

consolidated logic block 350 also. This link training state
is asserted whenever each pattern decode and compare
block 331-334 is receiving any control channel data. As
long as control channel data continues to be received
the output to the consolidated logic 350 stays asserted.
If the control channel data stops and a preset timer ex-
pires then the "link training state" returns to a deasserted
state. This allows the logic block 350 to be configured to
generate the trigger output signal 251 on the first or last
link training frame on any specified channel.
[0017] Although FIGURES 2 and 3 show the serial trig-
ger circuit 250 as being implemented in an FPGA, this is
merely one embodiment. The serial trigger circuit may
alternatively be implemented in an ASIC, a programma-
ble logic device, discrete circuitry, firmware, software, or
a combination of any of these.
[0018] With the structure of the trigger signal path il-
lustrated in FIGURES 2 and 3, the oscilloscope 200 can
capture a complete history of the Link Training negotia-
tions by continuously monitoring multiple analog signals
representing both sides of full duplex lanes in real-time
by pattern matching the Link Training Frame Marker and
the subsequent negotiation request/response data val-
ues. By comparing the digitized version of the incoming
signal against a pattern and by storing only those Control
Channel data values that do not match the current com-
pare pattern, only the transitions in the data values are
stored. This reduces the amount of data needing to be
presented to the user by five orders of magnitude, from
approximately 5 million to 50 control channel data values
per lane, but nonetheless retains the complete substan-
tive history of the Link Training negotiations.
[0019] The transitioned data values that are stored in
the Output Queue 341-344 are accessible by the soft-
ware on the oscilloscope 200. Since the Link Training
data is analyzed and filtered, or sifted (condensed), in
real-time, a Results Table containing only the non-redun-
dant data can be presented to a user almost immediately
after completion of the Link Training negotiation. There-
fore, in comparison to the approximately one hour link
training analysis time required using traditional post-ac-
quisition analysis methods, embodiments of this new
analysis method allow the data to be presented to the
user in a few seconds for a 100 Gbps Ethernet negotiation
that is 500ms long.
[0020] Further, since one 4-channel oscilloscope 200
can monitor two full-duplex lanes, and since two such
oscilloscopes 200 can be synchronized and used togeth-
er, using synchronization technologies such as Ultra-
Sync made by Tektronix, Inc., all four lanes of a 100 Gbps
Ethernet Link Training session, for example, can be mon-
itored and the results for the entire session posted in a
a few seconds. Such immediate feedback is effective in
simplifying Link Training debugging.
[0021] FIGURE 4 illustrates an example of a user in-
terface display 400 for the oscilloscope 200 of FIGURE
2 for displaying the results of the analysis and extraction
of the link training information. The upper portion of the

display 400 includes waveform portions 410 and 415,
showing triggered display of the actual analog signals
from which the link training data was extracted. The lower
portion of the display 400 shows a Results Table portion
420, showing the Link Training Control Channel Informa-
tion that was extracted, decoded, and filtered in real-time
by the oscilloscope 200.
[0022] FIGURE 5 is an example of an example of a
screen shot of a Link Training Control Window 500 in
accordance with certain implementations of the dis-
closed technology. In the example, a user can select one
or more lanes to be monitored. The user can also select
whether to mark a frame marker, control channel, or train-
ing data, for example.
[0023] FIGURE 6 illustrates a detailed view of an ex-
ample embodiment of the Results Table 420. The Results
Table 420 in FIGURE 6 shows only one tab of results for
one lane of data. Additional lanes may be displayed on
additional tabs. To make reading the Results Table 420
even easier for a user, the table may color-coded, or oth-
erwise highlight, certain control channel data values,
such as, for example where one transceiver fails to set
a coefficient update value in response to a request from
the other transceiver.
[0024] As mentioned above, the serial trigger circuit
250 of FIGURES 2 and 3 may, in the course of monitoring
the link training, generate trigger signals in response to
certain specified events occurring during the link training
process. For example, the oscilloscope 200 of FIGURE
2 can optionally be triggered to capture digitized wave-
forms in the usual fashion whenever the Control Channel
data changes. In particular, the oscilloscope 200 with a
"Fast Frame" (segmented acquisition memory) utility
may be used to capture multiple short records of the dig-
itized waveform of the fixed-length Frame Marker/Control
Channel blocks/Training Data sequence, which may be
marked and decoded in the usual way to delineate these
waveform sections for analysis with DPOJET, or other
scope analysis tools, to determine the amount of eye
closure, jitter, etc. In fact, DPOJET measurements can
be restricted to a single Link Training (e.g., PRBS) data
section by using the Marks and/or Waveform Cursors to
measure the actual pre-emphasis values or other signal
characteristics given the particular transmitter coeffi-
cients in operation at that time. It should be noted that
when implemented on an oscilloscope, it is the combi-
nation of real-time capture of signal waveforms and con-
trol channel coefficient update requests and status report
responses that provides detailed analysis of both the sig-
nal characteristics after specific Link Training events, and
the logical sequence of events during Link Training.
[0025] Additional events occurring within the Control
Channel data can also be used to trigger the oscilloscope
200, such as when the Control Channel countdown value
reaches zero, indicating completion of a given lane’s Link
Training. Additional trigger criteria may be applied, such
as to trigger on the last occurrence of a Control Channel
Frame Marker, or to trigger on the first lane to complete
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its Link Training, or to trigger only when training is com-
plete on all channels, or to trigger when a Control Channel
coefficient changes on a specific lane, or when Link Train-
ing completes without some lane’s requested coefficient
change having been honored.
[0026] Further, some Link Training Control Channel
data transitions are termed illegal by a given network
protocol’s specification, and these illegal events can be
used to trigger the scope or be highlighted in the results
table to inform the user of the infraction.
[0027] In this way, both the essential Link Training ne-
gotiation history (requests and responses for transmitter
coefficient updates and status, and the Link Training
(e.g., PRBS) waveform data can be exactly tracked and
recorded by the oscilloscope 200 in not much more time
than it takes for the Link Training process itself to com-
plete, thereby significantly reducing analysis time and
the quantity of data a user must sift through, making de-
bugging high-speed serial network operation much more
feasible.

EXAMPLES

[0028] Illustrative examples of the technologies dis-
closed herein are provided below. An embodiment of the
technologies may include any one or more, and any com-
bination of, the examples described below.

Example 1 includes a test and measurement instru-
ment, comprising inputs for receiving a plurality of
analog input signals carrying link training informa-
tion; and a link training information extractor coupled
to the inputs and structured to select particular link
training information from the plurality of analog sig-
nals, the particular link training information including
control channel data, the information extractor in-
cluding memory to store control channel data values,
a comparator structured to evaluate control channel
values from the analog input signals against the
stored control channel values, and a loopback facility
structured to store new control channel values from
the analog input signals into the memory when chan-
nel values from the analog input signals do not match
the stored control channel data values.

Example 2 includes the test and measurement in-
strument of Example 1, or any other example test
and measurement instrument described herein, in
which the information extractor further comprises an
output queue structured to output control channel
values from the analog input signals when the control
channel values from the analog input signals do not
match stored control channel data values.

Example 3 includes the test and measurement in-
strument of Example 2, or any other example test
and measurement instrument described herein, fur-
ther comprising trigger circuitry structured to gener-

ate a trigger signal when the control channel values
from the analog input signals do not match stored
control channel data values.

Example 4 includes the test and measurement in-
strument of Example 3, or any other example test
and measurement instrument described herein, in
which the test and measurement instrument is struc-
tured to store digitized data created from the plurality
of analog signals after the trigger signal is generated.

Example 5 includes the test and measurement in-
strument of Example 4, or any other example test
and measurement instrument described herein, in
which the trigger circuitry is structured to timestamp
the stored digitized data when the trigger signal is
generated.

Example 6 includes the test and measurement in-
strument of Example 3, or any other example test
and measurement instrument described herein, fur-
ther comprising trigger circuitry structured to sup-
press a trigger signal for a particular channel so long
as the test and measurement instrument is receiving
link training information for the particular channel.

Example 7 includes the test and measurement in-
strument of Example 3, or any other example test
and measurement instrument described herein, in
which the trigger circuitry is structured to generate
the trigger signal when the plurality of analog input
signals include an indication of a first link training
frame or a last link training frame.

Example 8 includes the test and measurement in-
strument of any of Examples 1-7, or any other ex-
ample test and measurement instrument described
herein, further comprising a link training information
generator structured to create a table of stored link
training data.

Example 9 includes the test and measurement in-
strument of any of Examples 1-8, or any other ex-
ample test and measurement instrument described
herein in which the instrument is a RealTime oscil-
loscope and in which the link training data accords
to an Ethernet protocol.

Example 10 includes the test and measurement in-
strument of any of Examples 1-9, or any other ex-
ample test and measurement instrument described
herein in which the instrument is a RealTime oscil-
loscope having a four-channel input, in which each
of the four channels is respectively coupled to four
half-duplex lanes of data.

Example 11 is directed to a method of selecting cer-
tain link training information in a test and measure-
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ment device coupled to at least one lane of a serial
data link, the method comprising storing control data
values received from the at least one serial data link;
comparing newly acquired control data values about
the at least one serial data link to the previously
stored control data values; and storing the newly ac-
quired control data values only when they do not
match the previously stored control data values.

Example 12 is directed to the method of selecting
certain link training information in a test and meas-
urement device of Example 11, or any other example
method described herein, further comprising build-
ing a table of the stored control data values.

Example 13 is directed to the method of selecting
certain link training information in a test and meas-
urement device of Examples 11-12, or any other ex-
ample method described herein, further comprising
replacing the stored control data values with the new-
ly acquired control data values about the at least one
serial data link when the newly acquired control data
values about the at least one serial data link does
not match the stored control data values.

Example 14 is directed to the method of selecting
certain link training information in a test and meas-
urement device of Examples 11-13, or any other ex-
ample method described herein, further comprising
generating a trigger signal when the control channel
values from the at least one serial data link do not
match stored control channel data values.

Example 15 is directed to the method of selecting
certain link training information in a test and meas-
urement device of Examples 11-14, or any other ex-
ample method described herein, further comprising
further comprising storing digitized data created from
the at least one serial data link in an acquisition mem-
ory after the trigger signal is generated.

Example 16 is directed to the method of selecting
certain link training information in a test and meas-
urement device of Examples 11-15, or any other ex-
ample method described herein, further comprising
timestamping the stored digitized data when the trig-
ger signal is generated.

Example 17 is directed to the method of selecting
certain link training information in a test and meas-
urement device of Examples 11-16, or any other ex-
ample method described herein, further comprising
generating a trigger signal when received data from
the at least one serial data link includes an indication
of a first link training frame or a last link training frame.

Example 18 is directed to the method of selecting
certain link training information in a test and meas-

urement device of Examples 11-17, or any other ex-
ample method described herein, further comprising
generating a trigger signal when received data from
a first of the at least one serial data links includes an
indication that the first serial data link has finished
link training.

Example 19 is directed to the method of selecting
certain link training information in a test and meas-
urement device of Examples 11-18, or any other ex-
ample method described herein, in which the instru-
ment is a RealTime oscilloscope coupled to two
lanes of data transmitted according to an Ethernet
protocol.

[0029] The term "controller" and "processor" as used
herein is intended to include microprocessors, micro-
computers, ASICs, and dedicated hardware controllers.
One or more aspects of the invention may be embodied
in computer-usable data and computer-executable in-
structions, such as in one or more program modules,
executed by one or more computers (including monitor-
ing modules), or other devices. Generally, program mod-
ules include routines, programs, objects, components,
data structures, etc. that perform particular tasks or im-
plement particular abstract data types when executed by
a processor in a computer or other electronic device.
[0030] The computer executable instructions may be
stored on a non-transitory computer readable medium
such as a hard disk, optical disk, removable storage me-
dia, solid state memory, RAM, etc. As will be appreciated
by one of skill in the art, the functionality of the program
modules may be combined or distributed as desired in
various embodiments. In addition, the functionality may
be embodied in whole or in part in firmware or hardware
equivalents such as integrated circuits, field programma-
ble gate arrays (FPGA), and the like. Particular data
structures may be used to more effectively implement
one or more aspects of the invention, and such data struc-
tures are contemplated within the scope of computer ex-
ecutable instructions and computer-usable data de-
scribed herein.
[0031] Having described and illustrated the principles
of the disclosed technology in a preferred embodiment
thereof, it should be apparent that the disclosed technol-
ogy can be modified in arrangement and detail without
departing from such principles. We claim all modifications
and variations coming within the scope of the following
claims.

Claims

1. A test and measurement instrument, comprising:

inputs for receiving a plurality of analog input
signals carrying link training information; and
a link training information extractor coupled to
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the inputs and structured to select particular link
training information from the plurality of analog
signals, the particular link training information
including control channel data, the information
extractor including:

memory to store control channel data val-
ues,
a comparator structured to evaluate control
channel values from the analog input sig-
nals against the stored control channel val-
ues, and
a loopback facility structured to store new
control channel values from the analog in-
put signals into the memory when channel
values from the analog input signals do not
match the stored control channel data val-
ues.

2. The test and measurement instrument according to
claim 1, in which the information extractor further
comprises an output queue structured to output con-
trol channel values from the analog input signals
when the control channel values from the analog in-
put signals do not match stored control channel data
values.

3. The test and measurement instrument of claim 2,
further comprising trigger circuitry structured to gen-
erate a trigger signal when the control channel val-
ues from the analog input signals do not match stored
control channel data values.

4. The test and measurement instrument of claim 3,
wherein the test and measurement instrument is
structured to store digitized data created from the
plurality of analog signals after the trigger signal is
generated; optionally
wherein the trigger circuitry is structured to times-
tamp the stored digitized data when the trigger signal
is generated.

5. The test and measurement instrument of claim 2,
further comprising trigger circuitry structured to sup-
press a trigger signal for a particular channel so long
as the test and measurement instrument is receiving
link training information for the particular channel.

6. The test and measurement instrument of claim 3,
wherein the trigger circuitry is structured to generate
the trigger signal when the plurality of analog input
signals include an indication of a first link training
frame or a last link training frame.

7. The test and measurement instrument according to
any preceding claim, further comprising a link train-
ing information generator structured to create a table
of stored link training data.

8. The test and measurement instrument according to
any preceding claim, in which the instrument is a
RealTime oscilloscope and in which the link training
data accords to an Ethernet protocol; optionally
wherein the RealTime oscilloscope has a four-chan-
nel input, in which each of the four channels is re-
spectively coupled to four half-duplex lanes of data.

9. A method of selecting certain link training information
in a test and measurement device coupled to at least
one lane of a serial data link, the method comprising:

storing control data values received from the at
least one serial data link;
comparing newly acquired control data values
about the at least one serial data link to the pre-
viously stored control data values; and
storing the newly acquired control data values
only when they do not match the previously
stored control data values.

10. The method of selecting certain link training informa-
tion according to claim 9, further comprising building
a table of the stored control data values.

11. The method of selecting certain link training informa-
tion according to claim 9 or 10, further comprising
replacing the stored control data values with the new-
ly acquired control data values about the at least one
serial data link when the newly acquired control data
values about the at least one serial data link does
not match the stored control data values.

12. The method of selecting certain link training informa-
tion according to any of claims 9 to 11, further com-
prising generating a trigger signal when the control
channel values from the at least one serial data link
do not match stored control channel data values.

13. The method of selecting certain link training informa-
tion according to any of claims 9 to 12, further com-
prising:

storing digitized data created from the at least
one serial data link in an acquisition memory af-
ter the trigger signal is generated; and/or
timestamping the stored digitized data when the
trigger signal is generated.

14. The method of selecting certain link training informa-
tion according to any of claims 9 to 13, further com-
prising:

generating a trigger signal when received data
from the at least one serial data link includes an
indication of a first link training frame or a last
link training frame; and/or
generating a trigger signal when received data
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from a first of the at least one serial data links
includes an indication that the first serial data
link has finished link training.

15. The method of selecting certain link training informa-
tion according to any of claims 9 to 14, in which the
instrument is a RealTime oscilloscope coupled to two
lanes of data transmitted according to an Ethernet
protocol.
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