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© Copyright

Agilent Technologies 2001

All Rights Reserved. Repro-
duction, adaptation, or trans-
lation without prior written
permission is prohibited,
except as allowed under copy-
right laws.

Agilent Part No. 86130-90054
Printed in USA
September 2001

Agilent Technologies
Lightwave Division

3910 Brickway Boulevard-
Santa Rosa, CA 95403, USA

Notice.

The information contained in
this document is subject to
change without notice. Com-
panies, names, and data used
in examples herein are ficti-
tious unless otherwise noted.
Agilent Technologies makes
no warranty of any kind with
regard to this material, includ-
ing but not limited to, the
implied warranties of mer-
chantability and fitness for a
particular purpose. Agilent
Technologies shall not be lia-
ble for errors contained herein
or for incidental or conse-
quential damages in connec-
tion with the furnishing,
performance, or use of this
material.

Restricted Rights Legend.
Use, duplication, or disclo-
sure by the U.S. Government
is subject to restrictions as set
forth in subparagraph (c) (1)
(i) of the Rights in Technical
Data and Computer Software
clause at DFARS 252.227-7013
for DOD agencies, and sub-
paragraphs (c) (1) and (c) (2)
of the Commercial Computer
Software Restricted Rights
clause at FAR 52.227-19 for
other agencies.

Safety Symbols.
CAUTION

The caution sign denotes a
hazard. It calls attention to a
procedure which, if not cor-
rectly performed or adhered
to, could result in damage to
or destruction of the product.
Do not proceed beyond a cau-
tion sign until the indicated
conditions are fully under-
stood and met.

WARNING

The warning sign denotes a
hazard. It calls attention to a
procedure which, if not cor-
rectly performed or adhered
to, could result in injury or
loss of life. Do not proceed
beyond a warning sign until
the indicated conditions are
fully understood and met.

The instruction man-

A ual symbol. The prod-
uct is marked with this
warning symbol when
it is necessary for the
user to refer to the
instructions in the
manual.

The laser radiation
symbol. This warning
symbol is marked on
products which have a
laser output.

The AC symbol is used

U toindicate the
required nature of the
line module input
power.

o | The ONsymbols are

used to mark the posi-
tions of the instrument
power line switch.

n O The OFF symbols
are used to mark the
positions of the instru-
ment power line
switch.

The CE mark is a reg-
istered trademark of
the European Commu-
nity.

14

The CSA mark is a reg-
istered trademark of
the Canadian Stan-
dards Association.

The C-Tick mark is a
registered trademark
of the Australian Spec-
trum Management
Agency.

This text denotes the
instrument is an
Industrial Scientific
and Medical Group 1
Class A product.

ISM1-A

Typographical Conven-
tions.

The following conventions are
used in this book:

Key type for keys or text
located on the keyboard or
instrument.

Softkey type for key names that
are displayed on the instru-
ment’s screen.

Di spl ay t ype for words or
characters displayed on the
computer’s screen or instru-
ment’s display.

User type for words or charac-
ters that you type or enter.

Emphasis type for words or
characters that emphasize
some point or that are used as
place holders for text that you
type.
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Why Use Error Analysis?

Why Use Error Analysis?

Although bit error ratio (BER) is the most fundamental measure of system
performance, it may not provide enough information to isolate the cause of bit
errors. Error analysis uses bit error measurements and error position informa-
tion to help you isolate and solve bit error problems quickly.

What this guide contains

e Part 1 is a tutorial that will get you started using error analysis. Each tutorial
lesson can be completed in approximately 20 minutes. To get the most from the
tutorial, you should complete one lesson at a time in the order presented.

» Part 2 is a reference section that contains more detailed information.

Contents

Part 1: Error Analysis Tutorial

Lesson 1: Strip Chart Analysis Page 1-2

Lesson 2: Burst Length Analysis Page 1-14
Lessen 3: Pattern Sensitivity Analysis Page 1-25
Lessen 4: Error-Free Interval Analysis Page 1-34
Lesson 5: Error Statistics Analysis Page 1-43

Part 2: Error Analysis Reference

Analyzer Control Functions Page 2-2

Applications for Burst Criteria Page 2-9
Minimum Burst Length
Burst Error-Free Threshold

Applications for Cursor Area Page 2-11
Where to Go for More Information Page 2-13
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NOTE

Error Analysis Tutorial
Lesson 1: Strip Chart Analysis

Lesson 1: Strip Chart Analysis

The purpose of strip chart analysis

To see how BER develops over time. You can identify trends that help you un-
derstand how the BER of your system is affected. You can see how BER chang-
es in response to temperature extremes or vibration. You can see if problems
are localized to certain times or events.

To see the proportion of bit vs. burst errors. You can see which type of errors

dominate and which should be corrected first. The presence of burst errors in-
dicates that there may be a non-random cause of bit errors that warrants fur-

ther error analysis.

What is a burst?

A burst is group of errors that are close together and possibly related. The length of a
burst does not necessarily correspond to the number of errors within a burst.

Burst

J

4 AJ
L @ Burstlength = 4.

® Doesn't mean 4 bit errors.

T X

burst

The absence of burst errors does not rule out non-random causes of bit errors.
Further analysis, such as error-free interval analysis, may be necessary.

Settings that affect strip chart results
Integration period (refer to page 1-8)
Burst criteria (refer to page 1-11 and page 1-46)

1-2
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Error Analysis Tutorial
Lesson 1: Strip Chart Analysis

How to View Strip Chart Results

1 Press Preset @ on the front panel.
2 Open the data set “tutorial.uer.”

File Pattern PGSetup EDSetup Resuits Utility Ervor Analysis Help

11 It BRn.o 4 3 -2 - ‘ ‘ | | | I Mm

Pattern
PG Setup - Emor Data Set Manager ?
ED Setun 7" ) Block Errars
EDLSCUp O E:Bitalyzer\ErrorAnalysis Datal
 — J Burst Length OK
Error Analysis Example.uer
O Correlation tutorial.uer (propertles )
E Cancel
() Pattern Sensitivity @

Event rate

g

Analyzer
Control

Marker rate
Squelch events

Block Errars [Flename Rename
s File size
Delete

Burst Length
Open Previous
Error Data Set..
=l Q «| | »
Correlation | “

mq PRES IED: 2251 PRI v Load Associated Properties

Data Acguisition / File Management————————

Stop Data | |
Playhack | Save Properties I Start Accumulation, Stop Accurmulation)

More Elapsed nn-nn-nn

¥
3 |ED 221 PRB |F‘G Bit Rate: 2.4883 GHz lED Bit Rate: 2.4883 GF |(a

—

) Shows the playback progress. Indicates that an error data set
siip0 is being played back.
NOTE The following critical message will also appear. Because this message is not

important for strip chart analysis, you can touch Close.

Far correct results, Pattern Sensitivity or Carrelation
error analyzis requires the zame ED pattern to be
loaded az when the erar data was anginally recorded.
current ED pattern = 27220085 N-1
pattern for stored data - GBS N

strip1

1-3
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Error Analysis Tutorial
Lesson 1: Strip Chart Analysis

3 Access the Strip Chart results window and touch Fit Graph.

tile Pattern PGSetup EDSetup Results Utility Error Analysis  Help

1 /_lili’i’i’_ Errar Addl Insert B ||

Pattern
PG Setup _ PaniZoom

i Print... f
ED Setup 1 [V Auto Scroll Zoom / Fit Graph | firy I Properties... |

————\ —,
IErmrAna]ysm ]
ieft ’ =
— ' ' ' '
Error Free Vet conprnponng —_ ———— A
Y-Axis BER It ; Z Z
k] i1 T SR NR—
Pattern
Sensitivity
f \/ | ‘ il T 5.00 10.00 15.00 20.00
Strip Chart [JTotal Hate  []BurstRate Seconds
| integratiof 1 O0E+08 | Minburst lengthe 4 | Symbolmode off | Timebase: 125 §Hr |

= iore | Elapsed D0jo:o0
\ 1 1
IF'G: 2231 PR 9 [E : 223.1 PRBS IPG Bit Rate: 2.4883 GHz IED Bit Rate: 2.4883 GHz |J

J
Y

X-Axis seconds e

4 Zoom and pan to see more detail.

a Select Zoom Y from the Pan/Zoom list. Touch the display and drag up, or
turn the front panel knob clockwise.

{ strip

FaniZoom

i Print... i
¥ Auto Scroll Zoom ¥ Fit Graph | | Properties... |
13
iC : : : : @ Front Panel
: : : : Knob
18134 o mmmennnea bonmemeneeneees P RCERTEREt: P RIERRRR
Te-lddmmmmmemennnes P L REPEES PR P ECLECEEES:
1e-15 | | | :
0.00 5.00 10.00 15.00 20.00
[JTotal Rate  []Burst Rate Seconds
| integration: 1.00E+09 |  Minburstlength: 4 | Symbolmodeoff | Timehase: 1.25GHz |
| More. | Elapsed 00:00:00

strip3
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Error Analysis Tutorial
Lesson 1: Strip Chart Analysis

b Select Pan Y from the Pan/Zoom list. Touch the display and drag down, or
turn the front panel knob counter-clockwise.

FanfZoam
[V Auto Scrall Pany

1e-5 T T T T
: : H ! @ Front Panel
. - . | Knob

N bommomnonnooes bemmmnesnneee bormoemnoeenoeees -

500 1000 1500 20000

0.
[]Total Rate  []Burst Rate Seconds
| ntegratio: 100E+08 | Minburstlength 4 | Symbol mode off | Timebase: 125GHZ |

l More.. l Elapsed 00:00:00

strip4
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Error Analysis Tutorial
Lesson 1: Strip Chart Analysis

5 Turn on and position the Y-Axis cursor to find the highest burst BER.

PanfZoom :
W Auto Scroll m Fit Graph Print.... Properties... |

Select a Category

[ Block Errars
Burst Length

[ Correlation

Error Free Interval
[ Error Statistics
Pattern Sensitivity
rip Chart

i~ Integration Period

The Integration Period is 1.00E+04. This setting affects
when error-rate calculations are performed.

To change these

sattings prass hera Global Integration Period ... |

Use Global
Timebase

4

v

Disable All | Beset Defaults

Cancel | Help |

strip5

FanfZoom
[¥ Auta Scrall

Cursoryl s

\

1e-5
: @ Front Panel
—— — Knob
IR - - bbb - OER
1e-7 T 1e-7
0.00 5100 10,00 1500 20000
[JTotal Rate  [[]Burst Rate Seconds

| integration: 1.00E+08 | Minburstlengthcd | Symbolmodeoff |
| cursw 1082807 | | |

I More Elapsed 00:00:00

Timebase: 125 GHz_|

strip6

What are the results telling you?

The graph shows that the total BER was consistently high. It also showed
that most errors were burst related, meaning that the BER can be
improved by removing the non-random cause of errors.

1-6
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Error Analysis Tutorial
Lesson 1: Strip Chart Analysis

6 Change the X-Axis from time to bits (clear the Use Global Timebase
checkbox) and turn off the Y-Axis cursor.

FanfZoom :
I Auto Scroll m Fit Graph Print.. Froperties... l

Analyzer Properties

Selecta Category - Integration Period

~/Block Errors Thel ion Petiod is 1.00E+09. Thi ing aif
e Integration Feriod is 1.00E+09. This setting affects
Burst Le_ng*rh when error-rate calculations are performed.
O Correlation
Error Free Interval
O Error Statistics Tochange these - ;
= setiings press here Global Integration Period ...
Pattern Sensitivity
art
-AXiS
Cursor

Dizable All | RBeset Defaults QK I Cancel | Help |

strip7

FariZoom .
[ Auto Scrall [Zourﬂ_/ Fit Graph Print... Froperties...

T
(N ST deiiaeaoos Loeocceeocnz.s oo Lo e
L -~ ~
1e-15 : i E i :
a0 5.00e3 1.00e10 1.50e10 2.00e10 2.50e1
[JTotal Hate []Burst Rate Strip Chart (Bits)
[ tegratiof 1 00E+09 | Minkurstlengthc 4 | Symbolmode off | Timekase of ]
| Wore | Elapsed 00400:00
X-Axis in bits o8

1-7
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Error Analysis Tutorial
Lesson 1: Strip Chart Analysis

7 To view a longer-term trend in BER, change the Integration Period to 1E10.

What is the integration period?

Each measurement point (line segment between tick marks) on the strip chart represents
the BER averaged over a specific number of bits. This number of hits is called the inte-
gration period, and it affects the total number of points plotted. Smaller integration peri-
ods allow you to see short-term trends in BER, while larger periods allow you to see
long-term trends.

B errors D errors
B total D total
Aerrors C errors
Atotal C total
B
Cc
ﬁ A D
m
Bits ‘ ‘
1E10 2E10 3E10 4E10

Integration 1E10

integration

1-8
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NOTE

PanfZoom

¥ Auto Scroll Zoam /

Fit Graph |

Print...

Properties... |

Error Analysis Tutorial
Lesson 1: Strip Chart Analysis

Analyzer Properties ?

Select a Category Integration Period

I Block Errors
Burst Length

O Correlation

Error Free Interval

The Integration Period is 1.00E+09. This setiing affects
when error-rate calculations are performed.

To change these
settings press here

O Error Statistics
v Pattern Sensitivity

Global Integration Period . |

Y-Axis Kebis,
Cursar Curs

Disahle All | Beset Defaults oK

Global Properties
Select a Category

Burst Criteria
Error Remaval
General Settings
ntegration Period
Symbol Size
‘nchronizer
fimebase

Confirm Updates

rIntegration Petic E—

Calculate Ern = EVERY

O (E1

¥ | Bits

" Marker Signal

" Gating Signal

Global Properties
Integration Period
Integration Period: from 1.00E+09 to 1.00E+10

<

Update And Playback |

Update |

Cancel

strip

When the critical message box appears, touch Close.

1-9
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Error Analysis Tutorial
Lesson 1: Strip Chart Analysis

()]

FPanfZoom

¥ Auto Scroll W Fit Graph I Print... I F‘ropenies‘.‘l

1

1e-54 ;

T 111 S S | O

New integration period. : : :
©0ho 2.00e10 400810 50010 2.00e10 1.00e11
3 L FIate []Burd Rate Strip Chart (Bits)

| ntegratior: 1.00E+10 | [minburstlengthc 4 | Symbol mode off | Timebase off |

l lMore. | Elapsed 00:00:00
strip10

1/10 the number of points plotted
with remainders excluded.

What are the results telling you?

Changing the integration period from 1E9 to 1E10 caused 1/10 the num-
ber of points to be plotted. The remaining number of bits that did not
equal a multiple of 1E10 were excluded from the results.

8 Change the Integration Period back to 1E9 (refer to the previous step).

1-10
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Error Analysis Tutorial
Lesson 1: Strip Chart Analysis

9 To see how the burst criteria can affect strip chart results, change the Burst
Error-Free Threshold to 6.

What is the burst error-free threshold?

Groups of errors are only classified as bursts if they meet the user-defined burst criteria.
The burst criteria are made up of two components: minimum burst length and burst
error-free threshold. For the following example, burst error-free threshold = 10.

Burst Error
A

( )
(XTI T[T

Ligbits;»}

Error-free threshold
not reached

Bit Error Bit Error

Error-free threshold
err free thresh reached

1-11
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Error Analysis Tutorial
Lesson 1: Strip Chart Analysis

PaniZoom . )
v Auto Scroll {700 N Fit Graph Print. ..

Properties... I

Analyzer Properties ?

Select a Category Integration Period
O Block Errors

Burst Length

O Correlation

Error Free Interval
[ Error Statistics

M Pattern Sensitivity
4|5 rt

The Integration Period is 1.00E+09. This setting affects
when error-rate calculations are performed.

To change these

seftings press here Global Integration Period

Global Properties

Selecta Category ~Burst Criteria

Minimum Burst Length: |4 1

Separate Burst Errars by

Error Removal
General Setlings
Integration Perioc!

Burst Errar-Free Threshold of at least

- ebstis - e Jymbol Size
Cursar cwa (" @ )necnronizer | > I Bits
mebase
Disahle All | Beset Defaults oK I ™ Integration Pe

lignal

Confirm Updates

Global Properties
Burst Criteria Signal
BurstEnorFreeThreshold: from 16 to &
v

ol »

Update And Playhack | Update | Cancel |

stript1
NOTE When the critical message box appears, touch Close.
1-12
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Error Analysis Tutorial
Lesson 1: Strip Chart Analysis

PanfZoom : Brint ‘
i rint.... i
¥ Auto Scrall W Fit Graph | | Properties...
1
= ey N Ny Sy S
No burst errors
L T R recorded.
Te-15 : i i i i
0.00 5.00eg 1.00e10 1.50e10 2.00e10 2.50e10
[] Total Rate [[]Burst Rate Strip Chart (Bits)
| intecration: 1.00E+08 | Minburstlength: 4 | Symbolmode off | Timebase off |
| Idore. | Elapsed 00:00:00

What are the results telling you?

they were all >= 6 bits apart.

Changing the burst error-free threshold to 6 caused no burst errors to be
recorded. Groups of bit errors were no longer classified as bursts because

10 Change the Burst Error-Free Threshold back to 16 (refer to the previous

step).

11 To find out the lengths of the burst errors, continue with“Lesson 2: Burst

Length Analysis” on page 1-14.

1-13
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Error Analysis Tutorial
Lesson 2: Burst Length Analysis

Lesson 2: Burst Length Analysis

The purpose of burst length analysis

« To see if the distribution of burst lengths fits the profile for a specific cause of
errors (error mechanism). There are a number of error mechanisms that have
specific burst length profiles. You can compare your burst length results with
these known profiles to see if there is any relation.

What is burst length?

Burst length is the number of bits from the first error to the last error in a burst. Both the
first and last bit error are included in the burst length.

Settings that affect burst length results
» Burst error-free threshold (refer to page 1-8)

e Chart range and bin resolution (refer to page 1-27)

How to View Burst Length Results

1 Press Preset @ on the front panel.

2 Open the previous data set “tutorial.uer” as shown on page 1-3.

NOTE When the critical message box appears, touch Close.

1-14
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Error Analysis Tutorial
Lesson 2: Burst Length Analysis

3 Access the Burst Length results window and touch Fit Graph.

Delta BER: 0.000

[ || Burst Length

Y-Axis number
of bursts

bio

®

@ Front Panel
Knob

bi

1-15
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NOTE

Error Analysis Tutorial

Lesson 2: Burst Length Analysis

5 Turn on and position X-Axis cursors on the burst length results.

a In the Properties dialog box, select the X-Axis Cursors checkbox and

touch OK.

B PanfZoom
Signature. .. Zoom ¥ #

Analyzer Properties

Select a Categony

O EBlock Errors

vi|=] Length
O Correlation
Errar Free Interval
[ Error Statistics
Pattern Sensitivity
Strip Chart

Fit Graph F Print...

Properties... |

i~ Burst Definition

K E

these seftings, press here:

This Global setting affects how
indivicual errars are combined
to form burst errors. To change

The Burst Error-Free Threshold is: 16

Global Burst
Criteria...

i Chart Range (hits/symbols)

frarm to for a bin resolution of
|1 |:200 |1
SetFrom Cursors
5o 27
Use Glohal
Timehase I Log Scale
Dizable All | Feset Defaults 0K Cancel | Help

3

bi2

b Select Cursor x1 from the Pan/Zoom list. Touch and drag the cursor, or

use the front panel knob to move the cursor to the desired position. Select
Cursor x2 and repeat.

For rough or large changes in cursor position, it may be faster to touch and drag
cursors. For fine adjustments of cursor position, it’s best to use the front panel

knob. If cursors do not respond to the front panel knob, touch any point on the
graph and try again.
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Error Analysis Tutorial
Lesson 2: Burst Length Analysis

PaniZi 4
SignEa;:Jrre,_. Cms;rr;;nm Fit Graph Print. . Properties 3 A
G === """""" ” """""" : """""" @ Front Panel
: : - : : Knob
W . U 1 I L]
i1 i e | BN ——— | BERRRER
! [ 10 15 20 25 a0
Burst Length {Bits)
Err free thresh: 16 | Symbol mode off | Timebase off |
Curs Ares 951 [ZH) | ®2 15 | oK 7 |
- Mare.. l Elapsed 00:00:00
bi3
951=912+39
NOTE Notice that the “Cursor Area” indicator adds up the occurrences of error bursts

within the cursor range. The cursor range includes the position of x1 and x2.

What are the results telling you?

Burst errors occur at two specific burst lengths (8 and 15). Perfect “spikes” such as these
often come from problems inside the signal processing core of a system. Other types of
analysis, such as correlation or pattern sensitivity, may provide more information.

1-17
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Error Analysis Tutorial
Lesson 2: Burst Length Analysis

6 Save the error signature of the recorded burst length results.

PaniZoom
Zoom ¥ 4

Error . ) :
Signature... I Fit Graph l Print... l Properties. . |
Error Signature Manager ﬂ

E:\BitalyzenErrorAnalysis Signaturet - |

<none:

Burst Length Signature.BLH.cCsw 231 )
Closes dialog

box.

File name should
appear below
<none> in list.

<] |

|Burst Length Signature | Flig

@ Verify or change file name. "

7 To compare these recorded results with live results, continue with “How to
View Live Burst Length Results.”

1-18
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Error Analysis Tutorial
Lesson 2: Burst Length Analysis

How to View Live Burst Length Results

NOTE You cannot change settings and use Update And Playback while in live mode.
For example, you cannot change the burst criteria or chart range without losing
your results. For information on recording error data sets, refer to “How to Set
up a Record File” on page 2-6.

1 Connect the PG clock and data ports directly to the ED clock and data ports.

7 N

DDC
O O
0o o o o
@.’
o 080(0:
—~— -—

2 Press (oS, ) andselect IV Data OufputOn % Clack Oufput On
e

3 Press ( ﬁ]’}&D to optimize the sampling point.
—
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Error Analysis Tutorial
Lesson 2: Burst Length Analysis

4 Select alternate pattern “burst_19.ptrn” as the PG and ED pattern.

File Pattern PGSetup EDSetup Results Utility Error Analysis Help

Jor Pattern | PG Triaaer |

Pattern ]

Browse. ..

Pattern Select

21 PRBS PATEM SI25 qgjacted Pattern:
) 2" PRBS
Edit Pattem
on File ¢ Mark Density PRBS

112 hd

[
DefaultPattern j

PG Setup % Error Detector Pattern t \e Pattern Generator Pattern

ED Setup

Yiew Results (o] ¢ | Cancel | Apply | Help |

Etrar Analysis p:00
Select User Pattern " IED Bit Rate: 2 4883 GHz IJ

£
Back New

J Addre =4 Quick Start Guide jj

ZEN -~
Patter g
’: (O Bitalyzer —l[
0 Patterns
& a
burst_2 & Demos _l
~|

B sensitive )
A EA Quick Start Guide

List lcon

Find Files that match these criteria:

File Name: |burst71 9.ptm A |
Files of type: [s6130A Pattern Files (* ptrn) ~|
(Descripﬂon ‘

aK | Qancell Help | b5
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5 Change the Sync Threshold to 1E-2.

File Pattern PGSetup EDSeiup Results Utility Error Analysis Help

Error Analysis Tutorial
Lesson 2: Burst Length Analysis

Delta BER: 0.000 cert B
‘11 s & 5 4 3 2 - o| ‘ | ’ | | Error Add )| Incert 8|
|F'atlern
|m » Pattern Sync Criteria Dk Auota Align
I | Align
Svnc Mode: T —
& Normal 11 THR | Clock/Data
Center Center
Sync Type:
* Automatic Sync R Thrashold:
© Manual Sync Now: | = Y

%

Accumulation

Avg. 041 Threshaold
Data Inverted

Clock Inverted Edge
S Apply | Help | a Termination:
o) SCFL
Al - A
pudio -] I]!15Threshnld' -451 mY Data Input Delay: 14 ps otk Jemnatir:
View Results ‘ g y: 14 OV SCFL

Etrror Analysis

]

fore. .. I Elapsed 00:00:00

|PG: burst_18 |ED: burst_18 | PG Bit Rate: 2.4863 GHz

|ED Bit Rate: 2.4863 GHz |J

b6

6 Select the Alternate AB alternate pattern control.

File Pattern PGSetup EDSetup Results Utility Error Analysis Help

ErrorAddI Insert B I

Lta Output On
bta Tracking On

: Bta Inverted
Bit Rate Setup Termination:

— . 7
Trigger Output < Single Shot B {enables persistent buttan) w

L
T AU N
J_I. ock Output On
Error Add 1 Level Sensitiver 0=A 11=E

ock Tracking On

| &) EdgeiSeng ~Rising Edge = Single Stiot 5 Term'”amj

Alternate - Logic Level

- e Cancel | Apply | Help | — 1

CU oelup L 7/
iew Results

Etror Analysis

hare. .. | Elapsed 00:00:00

|PG: burst_18 |ED: burst_13

|PG Bit Rate: 2.4883 GHz | ED Bit Rate: 2.4883 GHz |J

b7
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7 Access the Burst Length results window and accumulate for 5 to 10 seconds.

(7 T ) (7 3
(Press , wait 5 to 10 seconds, and press D)

file Pattern PGSetup EDSetup Results Utility Error &nalysis Help

1 | | | ErrorAddI Insert B I
Pattern ‘E |

PaniZoom
T - s | [ momn | P | popeties
|ms| (L] m—— [—— E— SR S T

Analyzer 71 AR R [ fioommmcen
Contral H : i

_J"_" - $omecmoees e — S —
Black Error‘ 2 >

[ 10 15 20 30

(st Leiugily Burst Length (Bits) Squelch
:LJ | Bin Res: 1 | Etr free thresh: 16 | Symbol mode off | Timebasze off |
Correlation | l ore. .. | Elapsed 00:00:05
IF‘G: burst_19 IED: burst_18 IPG Bit Rate: 2.4583 GHz IED Bit Rate: 2.4883 GHz E

big

What does squelch mean?

Notice that the squelch indicator appeared on the lower right corner of the chart. This
means that the error event rate was so high that there were periods when the analysis
software was not able to process the number of errors that occurred.

Error analysis results are no longer accurate after squelching occurs. However, they are
still useful in indicating that there is some type of non-random error mechanism.

1-22

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Error Analysis Tutorial
Lesson 2: Burst Length Analysis

8 Overlay the error signature of the recorded results.

Errar | ﬂ Fit Granh Print =) :
Signature... ,‘ Cursorx2 e 1 ey - REEliEE s

Error Signature Manager 4 3

E:\BitalyzeriErrorAnalysis Signatureh
(013 |
<NONe > )
Burst |endth atupre, BLH, csy 2 3
q Cancel |

Rename
| Delete
4 | | » | Save
lBurst Length Signature BLH.csv | File
b
Eia PaniZoom I . | ; |
Print...
Signature... Cursorx2 4 73 Eliple " PR |
tepf— e = R EiS" h\
Tedt-{--mooos froooe e boseenennoes bonoeeees - donnonneee
1004-{------- = focemoecoee ~foocoremencd
1 ! H !
[ —_— 10 _— 20 25 30
’I Burst Length Signature.B Burs%gt (Bits) Squelch
| l Bin Res: 1 ‘ Err 1‘ee thresh: 1y | Symbal made off | Timebase aff |
tore || Elapsed 00:00:08
Indicates that an error Perfect "Spikes." Distribution of
signature is on. burst lengths. biC
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NOTE Overlaying signatures is a quick way of matching or excluding known error
mechanisms. To turn off the error signature, select “<none>" in the Error
Signature Manager (refer to the previous step).

What are the results telling you?

There is a definite contrast between the live and recorded results. For the live results,
there was a distribution of burst lengths (17 to 23) that centered around a peak (19). This
fits the profile for a problem that is outside the signal processing core of a system.

9 For recorded results: to find out if there are signal processing errors related to
the test pattern, continue with “Lesson 3: Pattern Sensitivity Analysis” on
page 1-25.
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Lesson 3: Pattern Sensitivity Analysis

The purpose of pattern sensitivity analysis

To find out if a specific bit sequence in a pattern causes errors. Pattern sensi-
tivity is a very common source of bit errors in communications systems. This
often happens because of bandwidth limited channels.

Settings that affect pattern sensitivity results

ED pattern

Chart range and bin resolution (refer to page 1-27)

How to View Pattern Sensitivity Results

[En

Press Preset @ on the front panel.
Select 2'° PRBS as the PG and ED pattern.

N

fFile Pattern PGSetup EDSetup Results Utilty Error Analysis Help

EE] It BRO'O 4 3 2 u’ | ’ | | ‘ _lErmrAdd _llmsen -
» PatternSelectForm E I

Pattern Generator Paftern | PG Triager|

Pattern Select

© User Pattern

off

Edit Pattern Lol PRB@ Pattem Size Selected Pattern -
an File & 2" PRRS 210 PRES
: c 223
© Mark Density PRBS
= » 215
142 v I 21E|
co27
PG Setup H
ED Setup

Miew Results ¥ Error Detector Pattern t{ 4 )he Pattern Generator Pattern
Error Analysis -00

lm oK I Qance\l Apply | Help |j

patt0
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NOTE

NOTE

Error Analysis Tutorial
Lesson 3: Pattern Sensitivity Analysis

3 Open the previous data set “tutorial.uer” as shown on page 1-3.

Because the correct pattern has been selected, the critical message box should
not appear.

4 Access the Pattern Sensitivity results window.

file Pattern PGSetup EDSetup Results Utility  Error Analysis Help

’_T/_/_/_/_ Errar Addl Insert B l\

1110 8 -
Pattern

PaniZ
Eg::::lg 1 SignEaI;rL?rre... | rﬁ% Fit Graph l Print... I Pmpgmesml
IErrTnalysis'

ieft =
= |

Errar Free
Interval ( 3>

Pattern
Sensitivity
il Clierit Bin Res: 1 | toz4btsincycle | Symbolmedeofi | Timeter [ aff |
lurs Arem 96386 | w112 | ®2 114 | ox: [z |
E ‘I' fare. . I Elap /f:d 00:00:00
— A—
IPG: 210 PRES |ED: 219 PRES lPG Bit Rate: 2.4883 GHz lED Bit Rate: 2.4F/ 3 GHz |_|

patt

Indicates that there are
more results beyond the
current chart range.

Notice that the peak on the right-most side of the chart is thicker in
appearance. A peak such as this can appear on the left-most or right-most side
of any analyzer chart, indicating that there are more results beyond the current

chart range.
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5 To see results for all bit positions in the pattern, change the chart end range to
1023. Notice that the hin resolution changed to 2.

B Fan/Zaoom : :
Signature. cursorx1 s I3 Bl Pl Properties. |

1efy Analyzer Properties H

| Selecta Category

Gk, === = ™ [0 Block Errors
: Burst Length
i L_.|OCorrelation

: Error Free Interval
i |O Error Statistics
(& Pattern Chart Range (hits/symhbols) —

Strip Chart fram to for & bin resolution of

110111001000111C =

|o 1023 2

Curs Area 95356

Save Recall Set \'om Cursars
I Range Range
Confirm Updates
lanalyzer Properties 3 " A
Patter Sensitivity EA:‘; g Yy \ul _Llf_se (Tglobal ¥ Log Scale
Chart Range End: from 1 U IHEkREEE
Disable All Eeset Defaults Cancel | Help |
v
y Bin resolution.
Cancel |

patt2

What is bin resolution?

Each point on the x-axis of a results graph is called a bin, and there are a maximum of
1000 bins available. The bin resolution for pattern sensitivity indicates how many bits

are represented by one bin. Chart ranges greater than 1000 cause bin resolutions to be
greater than 1.
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Pattern Sensitivity

s, | [ _raoem | | e | oot

Y paus
Range extended to 1023.

6 Position the X-Axis cursors on two of the smaller results (refer to page 1-16).

Pattern Sensitivity

Front Panel
Knob

Cursor x1 corresponds
to the highlighted bin.
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Lesson 3: Pattern Sensitivity Analysis

NOTE The position of cursor x1 corresponds to the highlighted bin (containing one or

more bits) below the chart. This allows you to see where bits are located in the
pattern.

What are the results telling you?

Because bin resolution is 2, the highlighted bin contains 2 bits. This means that one or
both of the highlighted bits is errored.

Notice that the results beyond position 127 (the default chart range) are insignificant in
comparison with the larger results. To illustrate this further, continue with step 7.
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7 To view results in a different way, change the chart scale from log to linear.

Fan/Zaom

Error | . ;
Signature... | [Cursurxz _/ Fit Graph l Frint... F'rupemes...l

Analyzer Properties H

Select a Category

O Block Errors
Burst Length
[ Correlation
Error Free Interval
[ Error Statistics

Chart Range (bits/symbals)
fram ta for a bin resolution of
|o |1 023 |2
Save Fecall Set From Cursors
Range Range 23810 @
r-Ais r Use Global
Cursor Timebase
Disahkle All | Beszet Defaults Cancel | Help |

patts

8 Touch Fit Graph and position the cursors to their previous locations.
(X1 cursor: 238-239. X2 cursor: 600-601.)

2 1

e ‘ PaniZoom _ P : \
. nnt...
Signature._. ||| cursorx J Fit Graph l Properties. . )
SN

B0000 e [ e
238-239 : B00-601 ; ; me Psna
: [361] : : "

BO000:
Linear scale.
40000
20000 ; :
0 \. ‘¥l il :
200 400 0 800 1000
RAM (Bi
0010001111001111011011§1 00000085 01070010110101010001111101111
[ Bin Res: 2 | 102dbitsideycle | fymbolmodentt | Timebass off |
I Curs Area: 0 | x1:2aa-i\9 | / X2 BO0-601 | DX 362 |
| More | Elapsed 00:00:00

patts

Results are insignificant
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9 Position X-Axis cursors to “surround” the larger results (refer to page 1-16).

Front Panel

patt7
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10 Set the chart range to the cursor range, and change the chart scale back to log.

Error PaniZaom —— ot
Signature... Cursor 1 V3 O 1A fint....

Properties... |

1eb - [
E 3 i Analyzer Properties ﬂ
12 i 1 Selecta Category
il o====1 "= femmeesee I Block Errors
: Burst Length
1004 f--- SRR [ Correlation
: { [# Error Free Interval
. | : |1 Error Statistics
20 40, Chart Range (bits/syrmbols)
|™ Strip Chart from to for a hin resolution of
T1017171007T00071711000111171°
|ee
| Bin Res: 1 | toz4ptsi
| cursresos3zs | [
Save
I Range 6610213
Confirm Updates |
[snalyzer Properties L% y _
Pattem S ensitivity r EA:: ?.5 = c;"jhal V¥ Log Scale
Chart Range Start: from 0 to B6 U LIENE

Chart Range End: from 1023 ta 213
Disable All Beset Defaults

ey

Update And Playbhack

Update | Cancel |

11 Position cursor x1 on the 3 largest peaks and make note of the results.

patts

NOTE To see the results more clearly, decrease the zoom of the y-axis. The quickest
way to do this is to touch the display and drag down.
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Etror PaniZoorm

Signature... Cursor x1 / Al el l Phifi] I Praperties... l
—

80 100 120 140 160 180 200
RAM (Bits)
010110010110010010010000000000f 0000001 00100010000011001001101

1e6

(71 S

100

1

g0 100 120 140 160 180 200
RAM (Bits)
13711001001007100000000001000000fJ001 0001 0000011001007 10100007100

1e6q

1ed4

100+~

@ Front Panel
Knob

1

i ¥ ! ! i i i
a0 100 120 140 160 140 200
RAM (Bits)

00100100000000001 0000001 001000000001 100100110100001001010100

patto

What are the results telling you?

The results indicate a high occurrence of pattern sensitivity to isolated 1's among long
strings of 0's.

The results also indicate that pattern sensitivity is the origin of the burst length results
as seen on page 1-15. If bit errors occurred simultaneously in positions 87 and 94, a
burst length of 8 would result. If bit errors occurred simultaneously in positions 87 and
101, a burst length of 15 would result.

To find out what caused this pattern sensitivity, continue with “Lesson 4:
Error-Free Interval Analysis” on page 1-34.
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Lesson 4: Error-Free Interval Analysis

What is an error-free interval?

An error-free interval is an error-free gap between errors. An error-free interval distance

is measured in bits or time.

The purpose of error-free interval analysis

To find out if there are repetitive errors in your system by viewing the number
of occurrences of error-free intervals. If certain error-free intervals occur more
often than others, then your errors are not random. The error-free interval dis-
tance in bits can also be translated into a time period.

Settings that affect error-free interval results

Chart range and bin resolution (refer to page 1-27)

NOTE

How to View Error-Free Interval Results

Press Preset @ on the front panel.

Open the previous data set “tutorial.uer” as shown on page 1-3.

When the critical message box appears, touch Close.
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3 Access the Error-Free Interval results window.

Dglta BER: 0.000

e || Error Free Interval

Y-Axis number of
error-free intervals.

&fio

4 To see more data, change the chart range to 500,000 (refer to page 1-27).

1-35

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Error Analysis Tutorial
Lesson 4: Error-Free Interval Analysis

5 Turn on and position X-Axis cursors to surround two peaks (refer to page 1-
16).

IEVT;M -

Errar
Signature. .. Cursarx2

PanfZoom
4

f y : / <7
: 182001- ; 1| 440501-
T boemons THIAON f-mmmmmmmmmedmmecmecmeeo o i 441000 ---

Fit Graph I Print... I Prnpenies...l P

: : [S5a500 | : @ Front Panel
: I : Knob
100 - FOR— [ R T
1 . :
100000 200000 300000 400000 500000
Error Free Interval (Bits)
| Bin Res: 500 | Etr free thresh: 16 | Symbol mode off | Timehase off ‘
| Cors Arears4487 [ ¥1.182001-182500 | K2 440501441000 | D 258500 |
| Iore | Elapsed 00:00:00

What are the results telling you?

The distribution of error-free intervals indicates that there is repetitive, external interfer-
ence. The interference is inducing pattern sensitivity in the test device.

6 Set the chart range to the cursor range (refer to page 1-32) and position the
cursors on the two peaks.

Etror Pan/Zoom . ) .
Signature. . ‘ Cursar il Fit Graph Print... Properties... N
|
EE==; ; ; ; ] \”
206606 i : : 415619-
206864 ! ] i 415877
! ' | : : Front Panel
- 208013 e |
fed | Il f Knob
! ] i 1425
LN || —
250000 300000 350000 400000
Error Free Interval (Bits)
[ Bin Res: 258 | Erriresthresti16 | Symbolmodeotf | Timehase off |
| Cursfres 29394 | 1. 208608-208864 | X2 415619-415877 | DX: 209013 |
| More Elapsed 00:00:00
efi2
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7 Change the X-Axis from bits to time.

Error Analysis Tutorial
Lesson 4: Error-Free Interval Analysis

a Make sure that the global timebase is set to 1.25 GHz (this was the bit rate

used while recording “tutorial.uer”).

file Pattern PGSetup EDSetup Results Ultility |JEgE [} Help

Delta BER: 0.000 Analyzer Contral _W :
| DettaBER:0000 _ _ _ _ _ JSEE(SE Bk Eriore Enor Add| Inezit
Pattern Burst LEﬁgth
PG Setup Enor T Correlation
ED Setup Signature Cursarx1 »  brror Statistics Plisftis.
View Results Error Free Interval
Error Analysis =5 Pattern Sensitivity ”

415619-

205506-
B 206864

1e44

Error Free
Interval

Global Properties

Strip Chart

yzer Pruperh&@

416877

Select a Category

~Timehs
Burst Criteria - TIme o /.rmation
Error Removal
General Settings
Integration Period

Symbol Size

SEnchronizer

 Use ED Clock Rate

& Enter User-specified rate (Hz)

I] 25000000  Serial Bits/Sec

2 off
013

100:00:00

Do not Analyze during

[T Gating Interval Time

[" Resynchronization Time

Reset
Defaults

Cancel |

Help |

efi3

To ensure accurate results, the global timebase must be set to the bit rate used

during your measurement.
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b In the Properties dialog box, select the Use Global Timebase checkbox

(refer to page 1-7).

|Erre
Etror | PaniZaom .
Signature... Cursorxl 7 Fit Graph Print... Propetties...
3 ; ; ; ;
i1165285- : : : 332495 | !
| 165491 q ! : 332702 | |
1 | PP | |
R 167210 e - 4
et ] ] ] :
1004 4- U S
144 ; : ; :
1§0000 200000 250000 300000 350000
MNanoseconds
[ Bin R=: 259 | Emireethresti 16 |  Symbolmodeoft | Timebase: 125fHz |
| cursadfa 20094 | x1:165285-165491 | K2 332495332702 | Dx: 167210 ]
| More. | Elapsed 00§00:00
' efi4

J

Y

X-Axis in nanoseconds.

8 Invert the time period between peaks to find the frequency of the interference.

What are the results telling you?

you isolate the cause of errors in your system.

The inverse of 167,210 ns is 5.98 kHz. Knowing the frequency of interference may help
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How to Save and Recall Chart Ranges

If you don’t want to lose your current range settings, you can use the save and
recall range functions.

1 Position the X-Axis cursors to surround one peak.

Error Free Interval

2323

1511951 183518-
151402] 183725
‘
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2 Inthe Properties dialog box, save your current chart range, then set the chart
range to the cursor range.

Errar FaniZoom
Signature Cursors2 _/ Fit Graph Print.... Properties ‘
Analyzer Properties E

| Selecta Categony
D Block Errors
:|¥ Burst Length
'|D Correlation

-~ Chart Range (hits/symbols)

'|T Error Statistics
|¥ Pattern Sensitivity
| Strip Chart

to for & hin resolution of

|441 000 |269

Recall
Range

Set Fram Cursors
186994 to 229656

Analyzer Properties b d X
\|Select a Category

[ Block Errors
Burst Length

O Correlation Chart Range (bits/symbols)
Error Free Int from to for & hin resolution of ‘
D Errer Statistics ’1 88994 |229666 41
Pattern Sensitivity
Strip Chart Save Fecall SetFrom Cursars
Range Range 186994 to 229656
=TT e |
A Kb, _ Use Global
L Curgnr v Cire 4 Y Timehase F|Log Scale

Disahle All | Beset Defaults 0K I Cancel | Help |

| — -

Update | Cancel |

efi6

Update And FPlayback |

NOTE When the critical message box appears, touch Close.

1-40

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Error Analysis Tutorial
Lesson 4: Error-Free Interval Analysis

Error Free Interval

_somtn. | [ 7o | o | oo |

154443- 180453-
154474 180485
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3 You can go back to your saved chart range at any time: Open the Properties
dialog box and and touch Recall Range.

Ere PaniZoom : :
Signature... Cursor 2 v Fit Graph Print... Properties... |
Analyzer Properties
Selecta Categony
[1Block Errors
Burst Length
[ Correlation
Error Free Inte
[ Error Statistics
Pattern Sensitivity Chart Range (bits/symbols)
Strip Chart from to for a hin resolution of
|182001 |441r |259
Save Set From Cursors
Range 193053 to 225606
{range in hits/symhbols)
“r-Ais HeAe = Use Global
Curgor " Curst 3 ¥ Timehase o e el
Disable All | Beset Defaults Ok I Cancel | Help |
W
4 [ »y |
Update And Playback | Update Cancel |
efig

NOTE When the critical message box appears, touch Close.
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Lesson 5: Error Statistics Analysis

Error statistics can be used as a numeric summary of the total, burst, and non-
burst related errors covering your entire experiment. Error counts and ratios
are included. In addition, the key settings that effect statistics results are
shown.

You can use error statistics to separate out burst and non-burst related errors,
and to nominally check the overall BER of your measurement.

NOTE

How to View Error Statistics

Press Preset @ on the front panel.

Open the previous data set “tutorial.uer” as shown on page 1-3.

When the critical message box appears, touch Close.

1-43

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Error Analysis Tutorial
Lesson 5: Error Statistics Analysis

3 Enable the error statistics analyzer.

File Pattern PGSetup EDSefup Results Utility Error Analysis Help

| ‘ | | ‘ ErrnrAddl Insert B l
Pattern
PG Setup Analyzer Status
ED Setup () Block Erors () Error Free Interval

Wiew Results

() BurstLength () Error Statistics Anahyzer
Error Analysis Properties
O Correlation O Strip Chart

[
== O Pattern Sensitivity
Analyzer i -
Contral ! Analyzer Properties ﬂ
|BE{ |Belecta Category ~ Statistic:
—  —————ee
Block Errors | D100k ErTors The Symbol Mode is 1 Bit This Global Symbol
{|# Burst Lemgth atting affects whether bit-or Mode..
= | 1 Correlation Jol-oriented analysis is done.

'[™ Error Free Interv:
st Ll | Tue Burst Error-Free Threshold is 16.

L ‘ Paftern Sensitivity I:E A Bu:‘ Li”gth T'd | Glgﬁt:'r%m
; | ese seftings effect how individual e
Corelation | /|1 Strip Chart etrors are combined to form bursts.
IF'G: 2221 PRBE

The Integration Period is

1.00E+08. This setting affects Global Integration
when error-rate calculations are Period...

performed.

; Disable All | Eeset Defaults Cancel | Help |
o

Ermor Statistics Analyzer state is changed from: Digabled ta Enabled -

<

Update And Flayhack

Update | Cancel

When the critical message box appears, touch Close.

stat0

NOTE
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4 Access the Error Statistics results window.

File Pattern PGSetup EDSetup Results Utility Error Analysis Help
|t |
Delta BER: 0.000 Ewors| SNC| DATA| 0| e | Error Add | | Insert B

110 @ -8 - 4.3 2 -1 0

Pattam 0
PG Setup
ED Setup

Print... I Properties... I

|Err0rAnaIysws ]

Counts Properties
. = Total Bits 26845048 032 | | Burst Err Free Thresh 16
fpisisin Total Errors 96,628 | [Minimum Burst Length 4
Eurst Length Mon-Burst Related 94 725 Integration Period 1.00E+19
urst Leng Burst Related 1903| [Symbal Mode Bits
r Markers i]
ﬂ Removed Errors disabled
Cnrrelatinn‘ 3 ,Hales
d ' (Total Errors 3.74E06
Mon-Burst Related 3.67E-06
Error Statistics Eﬂua’rite'rq;lamd ?'BBE'SE
Lefi
—
Error FIf=
Interv; | Wore | Elapsed 00:00:00
I— - o | statt
IPG: 2231 PRES |ED: 223.1 PRES |PG Bit Rate: 2.4383 GHz IED Bit Rate: 2.4883 GHz I_j
NOTE The Total Bits count will vary slightly from the accumulated results Bit

Count. This is due to differences in hardware and software accumulation
startup times. The hardware responds immediately when Start
Accumulation is pressed, whereas software startup procedures introduce a
small indeterminate lag time before software accumulation begins.
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5 To see how the burst criteria can change error statistics results, change the
Minimum Burst Length to 10 (refer to page 1-11).

What is the minimum burst length?

Groups of errors are only classified as bursts if they meet the user-defined burst criteria.
The burst criteria are made up two components: minimum burst length and burst error-
free threshold. For the following example, minimum burst length = 4.

Burst Error Bit Error Bit Error

/
ﬁ EEEEEE E Dj
L Minimum burst Minimum burst—j

length reached length not reached

L

X

min burst length

Fewer burst
related errors. Changed to 10.

Prirt...

Counts : Properties

Total Bits 25 845 04E\132 [ | Burst Err Free Thresh
Total Errors Minimum Burst Length
Ion-Burst Related Integration Period
Eurst Related 79 Symbaol Mode
Markers a

Removed Errors disabled

Rates

Total Errors 3.74E-06

Mon-Burst Related 3.74E-06

Burst Related 3.06E-09

Markers 0Hz

hiare. . | Elapsed 00:00:00

What are the results telling you?

Changing the minimum burst length to 10 caused fewer burst errors to be
recorded.
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Error Analysis Reference
Analyzer Control

Analyzer Control

The Analyzer Control window gives you an overall view of error analysis set-
tings. It also provides access to analyzer and global properties, where you can
view more settings and make changes.

Delta BER: 0.000

T || Analyzer Control
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NOTE

Analyzer Status

The Analyzer Status area contains a status indicator for each analyzer. A
green indicator means that an analyzer is on; a gray indicator means that an
analyzer is off.

Analyzer Status
O Block Errors O Error Free Interval

O Burst Length O Errar Statistics Analyzer
Froperies...
O Caorrelation O Strip Chart

O Pattern Sensitivity

The Analyzer Properties button/dialog box provides access to all the set-
tings used by the individual analyzers. For example, some analyzer properties
are chart range, chart scale, and cursors. In this dialog box, you can also
enable or disable analyzers.

Each analyzer requires processing time from the computer system, which
impacts overall performance. If you are not using an analyzer, it is best to
disable it.
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Operating Status

The Operating Status area displays information about the current analysis,
and displays the status of error filters.

Operating Status

Event rate 0 1] synchronizer Glohal
Warker rate 0 ] Symbal Mode Propetties...
Squelch events 0

File name e | Error Removal

File size 0 Bytes

Analysis information

Event rate: The number of error events per second being analyzed.
Marker rate: The measured frequency of the marker signal.

Squelch events: The number of times that the event rate was too high for
the software to process the number of errors. Error analysis results are no
longer accurate after squelching occurs.

File name: The filename associated with the present error data set file op-
eration.

File size: The size of the error data set file associated with the present file
operation.

Error filter status

NOTE

Synchronizer: If this filter is on, all error events are removed until the an-
alyzer receives a marker signal, gating signal, or PRBS trigger signal. Once

this starting signal is received, all errors are counted. This allows error anal-
ysis to begin precisely in alignment with a data sequence or external input.

Symbol Mode: If this filter is on, the interpretation of error data is changed
from single-bit error statistics to symbol-wide error statistics.

Error Removal: If this filter is on, errors will be removed that belong to
bursts with lengths above or below a user-defined threshold. In this way, you
can analyze error statistics from errors that come from bursts of particular
lengths or within a range of lengths.

A green indicator means that a filter is on; a gray indicator means that a filter
is off. These filter settings can be accessed within the Global Properties
dialog box.
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Global Properties
This button/dialog box provides access to the following global settings that can
affect all analyzers:

Burst Criteria (Burst Error-Free Threshold and Minimum Burst Length)
Error Removal

General Settings (Record File)

Integration Period

Symbol Size

Synchronizer

Timebase

NOTE An important step before starting error analysis is to set up a record file. Refer
to “How to Set up a Record File” on page 2-6

2-5

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Error Analysis Reference
Analyzer Control

How to Set up a Record File

Before you can use error analysis, you must first accumulate measurement
data. By default, the measurement data for error analysis is temporary, being
overwritten at the start of the next accumulation. In addition, this temporary
data can only be analyzed with the current analyzer and global property set-
tings.

If you would like to save error analysis data, and have the option to re-analyze
it with different properties settings, then you must set up a record file before
accumulating.

Recording an error data set records the raw error position information directly
and is not affected by the settings of any given error analysis view. You can
change analysis settings and use the same captured error data set to view the
results. This is very useful when you capture long measurements and want to
examine “what if?” scenarios using the different analysis techniques.
Recorded error data sets can also be used as documentation that defines pre-
cisely how and where errors happened during your measurement.
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1 Touch Global Properties and General Settings.

[

O Block Errars

O Burst Length

() correlation

() Pattern Sensitivity

O Error Statistics

() strin Chart

Analyzer Status

() Error Free Interval

Analyzer
Froperties...

Operating Status

Event rate

1] 1] synchronizer Global

Marker rate

1 symbal Mode Properties...

Sguelch events

o ——

ﬂ Global Properties

Select a Category

t|Burst Criteria
@ Error Rermnoval
1]
! Integration Period
Symbol Size

File name =nohgs=

-~ General Settings
~Record File

1] Error Remaoval

EE

File Name |<n0ne>

= Gt e rite:
File Limit IND Lirnit -
¥ | Save Propettics

Synchronizer
Timebase

-~ Directaries
~Errar Signature Folder

|E:\BitalyzeﬂErrorAnalysis Signature

Browse...

~Errar Data Folder

|E:\BitalyzeﬂErrorAnalysis Data

il

Browse...

Reset
Defaults

DK | Cancel

Help |

Analyzer Control

record_file

2 In the File Name box, enter a file name.

3 Optional: Choose other record file settings.

a From the File Limit list, select a file limit.

b Select or clear the OK to Overwrite checkbox.

CAUTION

If OK to Overwrite is selected, the record file name can be overwritten, with

measurement results lost.

¢ Select or clear the Save Properties checkbox.

4 Touch OK.
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Data Acquisition/File Management

The Data Acquisition/File Management area allows you to accumulate
measurement data, save properties settings, or open previously recorded

error data sets.

Data Acguisition / File Management

Open Previous ; q :
Error Data Set. | Save Properties | StanAeeumuIatmn' Stop Accumulatlon'
I lore. . | Elapsed 00:00:00
|ED: 221 PRBS |PG Bit Rate: 2.4883 Gz | ED Bit Rate: 2.4883 GHz IJ
CAUTION If Prompt for Filename is selected in Accumulation Setup (located in the

ED Setup active list), touching the Start/Stop Accumulation softkeys on
the touchscreen will not provide a filename prompt. This may result in writing
over a previous file.

To avoid this, use and on the front panel.
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Applications for Burst Criteria

In the tutorial, you learned how burst criteria settings affects analysis results.
This section explains how these settings may be useful for specific applica-
tions.

Minimum Burst Length

Example: Minimum burst length = 4.

Burst Error Bit Error Bit Error

]

\
XXX
-

4 ADI 3 4"
L Minimum burst Minimum burst—J

length reached length not reached

X

min burst length

Different physical phenomena cause different concentrations of errors. For
instance, if a channel is affected by small amounts of noise, it generally experi-
ences very small errors that are randomly distributed. The same channel may
also be affected by interferences from strong electromagnetic fields pulsating
at characteristic interference frequencies. These errors typically cause a
greater number of neighboring bits to be in error every so often. By setting the
Minimum Burst Length to be somewhere above the 1- or 2-bit burst lengths
produced by the random error noise phenomena, and somewhere below the
typical burst length produced by the interference phenomena, then the non-
burst error rates will represent the errors from the noise and the burst error
rates will represent the errors from the interference. This is a good example of
error analysis providing the ability to further diagnose errors, and to distin-
guish their source.
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Burst Error Free Threshold

Example: Burst error-free threshold = 10.

Burst Error
Al

( )
(XTI T [T

Ligbits;»}

Error-free threshold
not reached

Bit Error Bit Error

X
LiL—J

Error-free threshold
err free thresh reached

The Burst Error Free Threshold setting is used to customize how closely
consecutive errors have to follow one another in order to be included in one
burst. This is useful because measurements are often made on the output of a
particular communication system architecture that may be built to concen-
trate errors using particular factors. For instance, if a forward error correction
system is being used and a particular error correction block is saturated with
too many incoming errors to be corrected, the results may be a complete error
correction block containing garbage. In this case, if you set the Burst Error
Free Threshold to be the length of the error correction block, individual
errors from one garbage block will be grouped together and reported as a sin-
gle burst representing an FEC block failure. On the burst length view, this con-
figuration would clearly show a distribution of error bursts centered roughly at
the size of the error correction block. Interestingly, you would also see a sec-
ond, less-populated distribution centered at roughly two times the size of the
error correction block - resulting from occurrences of two consecutive uncor-
rectable error correction blocks.
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Applications for Cursor Area

Errar FaniZaom _
Signature... Cursoric / Fit Graph Print... Froperties...

: : 211-212
fedd = P fypg
: L |
100 SR SR S S N
1 L1 l= 11 o
100 150 200
Burst Lenath (Bits)
| Err free thresh: 16 | Symbol mode off | Timepasze off |
Curs Area: 83 | H1: 43-44 | ¥2 211-212 | j 168 ]

\/ e

Cursor area adds up the
entire number of events
within this area. 0

Histograms distinguish event occurrences by some metric. Cursor area mea-
surements allow further quantifications of how many occurrences fall within
some range of that metric. This is especially important when histogram entries
may be shaped as a distribution of events, centered about some value, rather
than one single, precise spike. Using the cursor area function, it is easy to
“add-up” all the entries in a distribution surrounded by the cursors.

One example of using the cursor area function is to quantify different popula-
tions of histogram entries. In the Burst Length view, for instance, a particular
communications channel may have been built to withstand bursts of a given
length by adding interleaving circuitry. Typically, bursts of the specified length
or below would be corrected without problems, whereas bursts beyond that
length would trigger another sort of error protection strategy, for instance, re-
transmission of a packet. By using the cursor area on the Burst Length view,
one might distinguish the number of bursts that are within the protected
range, and the number that are not. This can shed light on the amount of
retransmissions that would be required under those circumstances. What's
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better, is the original designer of such a system might make these measure-
ments on a typical physical-layer and specifically design the length of the
interleaver to achieve a certain ratio of re-transmissions.
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Where to Go for More Information

There are more error analysis techniques to learn, such as block error analysis
and correlation analysis. You can refer to the online Help for more information
— it explains error analysis concepts and includes step-by-step instructions.

You can also use the context-sensitive Help On ... or What'’s This? Help to
get help on any item in a dialog box or window.

File Pattern PGSefup EDSetup Results Uity Error Analysis [EERN
[ DeitaBER 0000 — — — e bS5~
ItERn -5 4 3 2 1 0 [ HelpOnCUrreIatiulr —

Pattern Col What's This?
Pan/Zoom I
Eo et  Ermor Fit Graph Sbout brties. .
ED Setup Signature. .. Zoom 7/ -
Wiew Results
Error Analysis i 861304 Help Contents (Revision A.02.00)

Contents| Index | Back FBrint

Minimize | Cle==

t] - (]
= SYNC
Analyzer - 5m " | LoSS
Caontrol Na. XFEX 10
i BE} Getting Started Test Setup Making Usini If Something
— Measurements Error Analysis Goes Wrong
EBlock Errors

B 86130A Error Analysis Help Contents (Revision A.02.00)

oo

LContents|  Index

Minimize| Close
—
Burst Length Using Error Analysis
i | l_ ﬂ Back to the Main Help Contents
Corelation | E @, ‘What is Error Analysis? @, Description of Errar Analysis Functions

|F'G: 2231 PRBS

Error Anal

sis Concepts

Contents|  Index

Error Analysis Setup Guides
Related Tonics &

Minimize | Close

IO Finding Error Correlation to Magic Numbers I B
[

Caorrelating Errors to External Marker Signals

Q. Analyzing Symbol Errors Instead of Bit Errors
[ ] Identifying Distributions of Errors per Block
[ ] Getting a Strip Chart of Error Rates
=

help_access
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