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Introduction

Electrical/Optical Measurement The Agilent 81250 ParBERT Measurement Software provides the
Capabilities capability of not only measuring electrical inputs and outputs, it can
also be used to test optical and optoelectrical devices.

For electrical measurements, the threshold is given in Volts.
For optical measurements, the threshold is given in optical power
(W or dBm).

Because the Fast Eye Mask Measurement is related to the threshold,
this measurement can use either optical or electrical ports, but not
both simultaneously.

Measurement Characteristics The fast eye mask measurement is first of all meant for production and
screening tests. It allows to determine very quickly whether the eye
openings seen at the output terminals of a device are within
specifications, that means, within certain timing and voltage limits.

Measuring the eye openings of several terminals with an oscilloscope
used to be a time-consuming procedure. With the fast eye mask
measurement of the Agilent 81250 ParBERT, pass/fail information can
be obtained within seconds.

This is achieved by measuring the bit error rate at a limited number of
test points.

Threshold voltage Measurement points

A et

P Time

Actual (optimum) sampling point
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Introduction

NOTE

Up to 32 measurement points can be specified, each defined by a
sampling time relative to the actual sampling point (which can be the
optimum sampling point) and a threshold voltage (which can be fixed
or adaptive). In practice, six measurement points will often suffice. Six
measurement points are preset by default.

As the measurement occurs in parallel on all output terminals of the
device, its duration is independent of the number of terminals.

This document provides the following information:

¢ For a quick start, read the example session given in “Example of a
Fast Eye Mask Measurement” on page 7.

e “Basics of the Fast Eye Mask Measurement” on page 17 provides
detailed information on the prerequisites and the parameters
shown in the result window.

* “Setting the Properties of a Fast Eye Mask Measurement” on
page 25 shows how to specify the measurement parameters.

It is assumed that you are familiar with the general characteristics of
the ParBERT Measurement Software. The general capabilities and
operating procedures are documented in the ParBERT Measurement
Software Framework User Guide.
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Example of a Fast Eye Mask
Measurement

This chapter shows how to set up and perform a fast eye mask
measurement:

1. Use the Agilent 81250 User Software for connecting the device
under test with the system.

See “Setting Up and Connecting the DUT” on page 8.

2. Prepare a bit error measurement with the Agilent 81250 User
Software.

See “Preparing the Measurement” on page 9.

3. Use the Agilent 81250 Measurement Software for creating a
workspace and measurement and run the measurement.

See “Executing a Fast Eye Mask Measurement” on page 11.

4. Change the measurement properties and see the results.

See “Changing the Fast Eye Mask Properties” on page 14.
For this example, we use the following hardware components:
¢ E4832A generator/analyzer 667 Mbit/s module
e E4843A generator frontend

¢ E4835A analyzer frontend
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Example of a Fast Eye Mask Measurement

Setting Up and Connecting the DUT

Setting Up and Connecting the
DUT

Use the Agilent 81250 User Software to create a model of the
hardware. For a detailed description of the Agilent 81250 User
Software, refer to the Agilent 81250 ParBERT System User Guide.

1 Create a DUT output port and a DUT input port.

2 Connect the analyzer to the DUT electrical output port and the
generator to the DUT electrical input port.

i+ Agilent 81250 - [Connection E ditor]

~| File Edit Tonls Yiew Go Conteal Spstem Window  Help =]l
el BnEEg FE| a2 N Sl pfEEees FE
Modules Device Under Test
E48056 Frame1 Slot5 = =
General DUT
Frequency
Clock Source / Reference [nput Drata Port Area
Extemal Input
- B Analyzer 1: Data (OUT)
Trigger Output
C1M2C1 H—l: Datal
E48614 Frame1 SlotB
C1 M2 01 r e Generator Z: Data [(IN)
ClM2C2 Ebc:ﬁi C1M2C2 ml1: Datan
E48E14 F 1 St 7
i _'?T‘_e _____ ?_ = Pulze/Clock Port Area
Cl1M3ICT ———— ¢
CIM3C2 G
| | Selting: MUL_DEMNO System: DSEA £ Agilent

3 Using a shielded cable, connect the analyzer frontend physically
with the generator. The cable connection will be our device under

test.
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Preparing the Measurement

Example of a Fast Eye Mask Measurement

Preparing the Measurement

Use the Agilent 81250 User Software to prepare a bit error rate test:

1 Adjust the clock frequency, if desired.
We use a clock rate of 125 MHz in this example. This corresponds to

a clock period of 8 ns.

2 Set the high and low voltage levels of the generator frontend and
switch the frontend on.

Resource: [ 01 M2 C3 ["E48324" F1 541 ;Illil
Timnirg | Output |

| E4843A
Predefined Levels | Custom =

High Lewvel I'I _|; i
Low Level ID _I;‘ y

Rr HT IEenterTapped [2x50 Uhm'i_'l
DE:% v ! = v |

Ou & on Cot |

|m & i  off |

We use a voltage swing of 0 V (Low Level) to 1 V (High Level) in this
example.
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Example of a Fast Eye Mask Measurement Preparing the Measurement

3 Set the Frontend Mode of the analyzer frontend to Single-ended
Normal. Set the Threshold to 0.5V and switch the analyzer on.

B Parameter Editor MW E
Resource: I C1 M20C1 ["Ed8324" F1 54] - i ‘I‘I lrI

Timing | Input |

| E4835A
Frontend Mode | Single-ended Normnal =1
Predefined Levels | Custom =1
Input R ange [-2.. 3V =1

Threshald 05 oW
Inp

Py vy |0 =

e Ry Single-ended (50 Ohm
Sernial Impedance ID _l:: Ohm
|F'0Iarit_l,J i Momal f" Inverted|

Coot |

| Input

Measuring eye openings requires an analyzer threshold voltage. The
fast eye mask measurement can therefore not be performed in
differential mode.

4 Create the test sequence with the Standard Mode Sequence Editor.
We use the same PRBS segment for the generator and the analyzer.

5 Activate Automatic Bit Synchronization with Automatic Phase
Alignment. Set the Phase Accuracy to 10 %.

ﬂ Standard Mode Sequence Editor M=] E3
Detail Editor | | 1: Data [1.out] | | 2 Data [1.in) |

Segment Tupe Segment Type
| PRES =1 |PRES =1
L Segment Name Segment Mame
Analyzer Synchronization —— [RENDOMT5 = [RENDOMTS =
. Puolynom/Data Palynom/Data
@ futa, Bit Sync. [2™151 e | 2151 I
W futo. Phase Ailigr. ™ PR#S Inverted ™ PR«S Inwerted
 pute, Delay Align. FR#S Type PRxS Type
|F'ure PRxS =1 |F'ule PRxS =1

Bit Error Rate Threshold
| 1076 - I

Phase Accuracy
10% -
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Executing a Fast Eye Mask Measurement Example of a Fast Eye Mask Measurement

Automatic Bit Synchronization with Automatic Phase Alignment
ensures that the analyzer will position its sampling point
automatically at the optimum, no matter what the total signal delay
is.

You could also use Automatic Delay Alignment, but this requires
that you specify a suitable analyzer start delay with the Parameter
Editor.

6 Save the setting as MUI_DEMO.

Once you have saved the setting, you may terminate the Agilent 81250
User Software if you wish to do so.

Executing a Fast Eye Mask
Measurement

Use the Agzlent 81250 Measurement Software to set up and perform
the fast eye mask measurement:

1 Start the Agilent 81250 Measurement Software and select the

measurement type Fast Eye Mask.

Workspace

New I Examples I

- Measurement:
Type: & Electrical
" Optical
MName: IFast Eve Mazkb ol
— Supstems:
Ainalyzer: I DERA, j
Generatar: ISarne a3 Analyzer j

QK I Cancel | Help |

NOTE Each time you open the Measurement dialog box, your last settings are
displayed.

Only one system (DSRA) is used in this example. In case of two
systems you would now select the analyzing and generating systems.
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2 Click OK. This creates a new measurement and opens the
measurement’s Properties dialog.
The System page shows the chosen system(s) and the presently
loaded setting of each system.

3 If no setting is loaded or a different setting than MUI_DEMO, click
the system’s check box and choose the setting MUI_DEMO from the
drop-down list.

Fast Eve Mazk4 Properties

4 Click OK. This terminates the Properties dialog. To load a new
setting without terminating the Properties dialog, you would click

Apply.
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Executing a Fast Eye Mask Measurement

Example of a Fast Eye Mask Measurement

5 In the tool bar, click the Run button to execute the measurement.

The measurement is run and the result window shows the bit error
rates measured at six measurement points. The bit error rates are

Zero.
¥ Fast Eye Mask4 ==l 3
A ¥
Port/Terminal Copied 1 2 3 4 5 [ T -
E Measurement
— Relative Time -0.400 0 0.400 -01s0U oas0Ul 060U 060Ul
—Yaltagelabs) 500.000 mv 500000 mY T00.000 mv F00.000 myv 300,000 my 300.000 mv
[=1[1] Data
IH['I 1] Datal 0 0 o] 0 u] o]
-
4 sl »

Agilent ParBERT 81250 Measurement Software, June 2002

The result window shows also the positions of the measurement
points.

By default, the six measurement points are symmetrically placed, as
illustrated in the figure below:

+200

Threshold voltage

Analyzer

threshol

—200 mV

[
—0.4 -0.16

+0.1

+0.4

Actual sampling point

B> Time (Ul)

The relative time refers to the actual sampling point. In this
example, where Automatic Bit Synchronization with Automatic
Phase Alignment was set, this is the optimum sampling point.

The time unit is UI (Unit Interval). One Ul is the period of the

current clock frequency. If the system clock frequency is 125 MHz,
one Ul is 8 ns.

13



Example of a Fast Eye Mask Measurement Changing the Fast Eye Mask Properties

14

The voltages are derived from the threshold of the first connected
analyzer frontend. As we have set an analyzer threshold of 500 mV,
the voltages of the measurement points are 500 mV, 300 mV, and
700 mV. By default, these voltages are used for all terminals.

Changing the Fast Eye Mask
Properties

The default positions of the six measurement points allow to test many
devices under fairly relaxed conditions. However, you may wish to
measure more measurement points, to use different voltage levels, or a

tighter timing.

1 Open the context menu of the result window (right mouse button)

and choose Properties.

2 Click the Parameters tab.

Fast Eve Maszk4 Properties

Systeml Ports  Parameters | F'ass.-’FaiII Wiew I

Criteria for movihg to hext measurement paint:

Mumber of Compared Bits:
™ Wumber of Errors: 1000000

— Sample Points:

Timing U nit; @& Unit Intereal © Seconds

Threshold Type: & Abzolute € Offset © Percentage

Murnber of Valid Paints: IE

Points 1 2 3 4 5]

Relative Time|-0.4 U 04au RININ]] 018 LI 01
*Yoltage(abs] | 5000000 my| 5000000 mi | 700.0000 m | 7000000 my | 300
KN i

0K I Cancel | Soply | Help |

By default, the Timing Unit is Unit Interval (Ul), the Threshold
Type is Absolute. Six measurement points are preset.

One Ul is equal to one clock period—in this example 8 ns.

Agilent ParBERT 81250 Measurement Software, June 2002



3 Set the Number of Valid Points to 8. Enter the relative time and
voltage for these points.

Fast Eve Mazkd Properties

7 _[8 [s o

016U 016 UI 016 LI our o jour o 1
#00.0000 V| 300.0000 v’ | 3000000 mb"| 00 b | 100 mi | 0000000

In this example, we will measure the bit error rate at the actual
analyzer sampling point, using threshold voltages of 0.1 and 0.9 V.

4 Click Apply.

5 Click the Pass/Fail tab and set a suitable pass/fail limit.

Fast Eye Maszk4 Properties

6 Click OK to accept your changes and to close the Properties dialog.
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Example of a Fast Eye Mask Measurement Changing the Fast Eye Mask Properties

7 In the tool bar, click the Run button to execute the measurement.

Port/Terminal 1 2 3 4 5 & [ L] =
[=] Meazurement
—Felative Time -0.400 U 0400 U 000 080U 00 osa U 0000 U 0.000 Ul
—Yoltagelabs) 500,000 my 500000 my 00000 my TO0.000 my 300.000 my 300000 my 900000 mY 100.000 my
0] Data
[H[1:1] Datal i i i 0 o i 0 i

-
. | i | 4

All measurement points have passed.

Critical areas at the analyzer threshold voltage are generally close to
+0.5 UL

8 Open the Properties dialog, click the Parameters tab, and set the
relative time for the first measurement point to —0.495.

9 Close the Properties dialog by clicking OK.

10 Run the measurement.

¥ Fast Eye Mask4
Port/Terminal Copied 1 2 3 4 5 [ T &
B @ Measurament 5]
—Relative Time -0495 0 o497 U -0s0Ul oA60 U -01s0U oas0Ul 0.000 u]
—Yoltage(abs) 500.000 my 500.000 m 700.000 mY 700.000 mY 300.000 m'y 300.000 my Q00.000 m 10C
1D [1] Data
[ € [1:1] Datal Ed0.0839 0 0 0 ] 0 0
¥
] 3 T — ol

The measurement, the port, the terminal, and the measurement point
are marked with “failed” symbols. The measured bit error rate is much
higher than 1077,
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Basics of the Fast Eye Mask
Measurement

In this chapter you find the following information:

* For the preconditions to be met to run the measurement, refer to
“Prerequisites for Fast Eye Mask Measurements” on page 17.

* For the definitions of the measurement results, refer to “Fast Eye
Mask Measurement Results” on page 18.

Prerequisites for Fast Eye Mask
Measurements

In order to perform fast eye mask measurements, the following
prerequisites have to be met in addition to the global ones (see
Prerequisites in the Framework User Guide):

* The analyzers should be synchronized to the incoming data stream

— either manually (specify a valid start delay)

or

— by automatic analyzer sampling point adjustment (Automatic Bit
Synchronization or Automatic Delay Alignment).

¢ If automatic analyzer sampling point adjustment is used, the phase
verniers of the analyzers should be in zero position.

Agilent ParBERT 81250 Measurement Software, June 2002 17
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Basics of the Fast Eye Mask Measurement Fast Eye Mask Measurement Results

Fast Eye Mask Measurement
Results

The fast eye mask measurement measures the bit error rate at certain

measurement points. These points have to be positioned inside the
expected eye opening.

Threshold voltage Measurement points

| P Time

Actual (optimum) sampling point

The results of a fast eye mask measurement are displayed in tabular
form.

For details see:
* “The Fast Eye Mask Result Display” on page 19

e “Explanation of the Fast Eye Mask Results” on page 22
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Fast Eye Mask Measurement Results Basics of the Fast Eye Mask Measurement

The Fast Eye Mask Result Display

The result display of the fast eye mask measurement shows a table:

,'l" Fast Eye Maszk4 ==l 3
Port/Terminal Copied 1 2 3 4 5 [ T -
E Measurement

— Relative Time -0.400 0 0.400 -01s0U oas0Ul 060U 060Ul
—Yaltagelabs) 500.000 mv 500000 mY T00.000 mv F00.000 myv 300,000 my 300.000 mv
[=1[1] Data
m['l 1] Datal 0 0 o] 0 u] o]
-
4] U2 | KN I _’l_I

The left-hand section identifies the rows of the table. The rows
Relative Time and Voltage define the positions of the measurement
points.

Ports and associated terminals are identified by numbers and names.
The terminal number [1:1] means “port one, terminal one”.

The right-hand section shows for each measurement point its position
and the bit error rates measured at the terminals. By default, six
measurement points are preset, and up to 32 can be specified (for
details see “Explanation of the Fast Eye Mask Results” on page 22).

Changing the Display

Context menus are opened by clicking the right mouse button. They
provide a convenient means to change the display or to access the
Properties dialog (see also “Setting the Properties of a Fast Eye Mask
Measurement” on page 25). The available options depend on the
current cursor position.

g T ]
ime Em 40001 0.400 LI
he CE 000my | 500.000m

il Elear

[ = Al Errars _
1z Emars —

[Elean Eapied|[Mata

Oz Ermors

P ti .
LELEHE ® Linit Interval

Seconds

rllal |
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Basics of the Fast Eye Mask Measurement

20

Fast Eye Mask Measurement Results

Copy and paste  You can copy all measurement results or just a few rows to the

clipboard and paste them below the present results. This looks as
shown below:

,'\' Fast Eye Maszk4 ==l 3
Port/Terminal Copied 1 2 3 4 5 ] T -
[=] heasurement

—Relative Time -0.400 U 0.400 Ul -0As0W o0 -0E0U o1e0U 0.000 U 1]
—Yoltagelabs) 500,000 my 500.000 mv FO0.000 mY T00.000 mv 300000 my 300,000 my 500000 mv 10C
E[1] Data
EI-H 1] Dratal u] 0] 0 0] 0 u] 0]
= I#CD;:lirsd 0B/2801 17:53 .1 ke
—Relative Time H -0.400 U 0.400 Ul -0As0W o600 -0s0U o460 0.000 U i}
—Yoltage(abs) H 500,000 my 500.000 mv FO0.000 mY T00.000 mv 300000 my 300,000 my 500000 mv 10C
[=1[1] Data (Copied) X
E[‘H] Dratal (Copi... X u] o] 0 o] 0 u] o]
>
] 3 KT — il

The copy and paste functions are described in the ParBERT
Measurement Software Framework User Guide. If copied data is
present, the Clear Copied Data menu option becomes enabled.

View Settings You can display the bit error rate calculated from Aill Errors (default),

1s Errors (errors where logical 1 was expected, but logical O received),
or Os Errors (errors where logical 0 was expected, but logical 1
received).

You can display the Relative Time in UI (one Unit Interval is equal to
one system clock period) or in Seconds.

These settings can also be set on the View page of the Properties
dialog.

Show/Hide Part of Calculation You can show or hide the results of selected ports or terminals.
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Fast Eye Mask Measurement Results

Pass/Fail Indicators

Basics of the Fast Eye Mask Measurement

If a bit error rate limit has been set on the Pass/Fail page of the
Properties dialog, failing measurement points, terminals and ports are

highlighted as shown below:

;'\:.-; Fast Eye Mazk4 M= E
Port/Terminal Copied 1 2 3 4 5 B T -
B & Measuremert (%]
— Relative Time -0.4950 0457 Ul 060U 060Ul =060 o0 0.000 U 1]
—woltage(abs) S00.000 my 500000 m' FO0.000 mY 00000 my 300000 my 300.000 mb 900.000 m 10C
E1EN[1] Data
E}@[*m] Dratal E&nnssa 0 u] o] 0 u] 0

Agilent ParBERT 81250 Measurement Software, June 2002
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Basics of the Fast Eye Mask Measurement Fast Eye Mask Measurement Results

22

Relative Time

Measurement Point Voltage

Explanation of the Fast Eye Mask Results

By default, the fast eye mask measurement measures the bit error rate
at six measurement points. These points are symmetrically placed as
illustrated below:

Threshold voltage

+200

Analyzer
threshol

—200 mV

r

B> Time (Ul)

I
-0.4 -0.16 |+0.1 +0.4
Actual sampling point

These settings can be changed, and up to 32 measurement points can
be defined.

The six default measurement points are preset to 0.4 Ul and +0.16 Ul
from the actual sampling point.

If Automatic Bit Synchronization with Automatic Phase Alignment
is enabled (highly recommended) or Automatic Delay Alignment, and
the phase vernier is in zero position, the actual sampling point is the
optimum sampling point.

If the automatic analyzer delay adjustment is disabled, the actual
sampling point is set by the analyzer start delay and the phase vernier.

The absolute positions of the actual sampling point may differ from
analyzer to analyzer. The Relative Time position, however, is the same
for all analyzers. Instead of Ul (one Unit Interval is equal to one
system clock period) the relative time can also be specified in seconds.

This is the analyzer threshold voltage for measuring the bit error rate
at this measurement point. The voltages of the measurement points
can be set as absolute voltages, as offset voltages, or as percentages.
This is done on the Parameters page of the Properties dialog (see also
“How to Specify the Measurement Points” on page 32).
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Fast Eye Mask Measurement Results Basics of the Fast Eye Mask Measurement

The voltages are distinguished as follows:

e Absolute: The thresholds for the measurement points are absolute
voltages and set to fixed values for all analyzers.

In this mode, the voltages of the six default measurement points are
derived from the threshold voltage of the first connected analyzer
frontend, as defined in the loaded system setting: Threshold,
threshold plus 200 mV, and threshold minus 200 mV.

* Offset: The thresholds for the measurement points are specified as
voltages to be added to or subtracted from the individual threshold
voltages of the analyzers defined in the loaded setting.

In this mode, the offset voltages of the six default measurement
points are 0, +300 mV, and —-300 mV. If the threshold of an analyzer
is set to 500 mV, this would generate measurement point thresholds
at 500 mV, 800 mV, and 200 mV.

* Percentage: The thresholds for the measurement points are
specified as a percentile of the current eye opening voltages of the
analyzers.

In this mode, the analyzer frontends automatically determine the
height of the eye opening before starting the measurement. Starting
from the analyzer threshold defined in the loaded setting, they
increment that voltage step by step to find the upper limit, and
decrement that voltage step by step to find the lower limit. The
limits are reached as soon as a bit error occurs. The error-free
voltage range is taken as 100 %.

In this mode, the percentile voltages of the six default measurement
points are 10 %, 50 %, and 90 %.

In offset or percentage mode, every analyzer and hence every terminal
can have its own voltages for the measurement points.
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Basics of the Fast Eye Mask Measurement

Fast Eye Mask Measurement Results

The result window therefore provides an extra button for every
terminal which can be clicked to view the absolute voltages that have

been used for the measurement.

¥ Fast Eye Mask4 [_ (O] x|
Port/Terminal Copied 1 2 3 4 5 b T -
E Measuremernt
- Relative Time -0.400 Ul 0.400 U -0.160 Ul 0460 Ul 01600 0160 Ul
oltage(3) 50.000 % 50,000 % 85000 % 95 000 % 5000 % 5000 %
=
0 0 0 0 ] 0
450453 mY | 4B0453mY | D2061mY | S20161my | SE74EmY | 56745 mv
Click here
<] 3 | KN — ;IJ
Bit Error Rate  You can display the bit error rate calculated from All Errors (default),
1s Errors, or Os Errors.
Option Definition
All Errors BER (All Errors) is defined as the total number of errors,
divided by the total number of compared bits:
() Errorls + Y Error0Os)
BER g = 2 z
rrors (total # of Bits)
1s Errors The BER is the number of errors where a 1 is expected, divided
by the total number of compared bits:
ZErrorl s
BER,. T
IsErrors ™ (otal # of Bits)
Os Errors The BER is the number of errors where a 0 is expected, divided
by the total number of compared bits:
ZErrorOS
BER,. T
OsErrors ™ (51l # of Bits)
24 Agilent ParBERT 81250 Measurement Software, June 2002




Setting the

Properties of a Fast Eye

Mask Measurement

Before you can run a new fast eye mask measurement you have to set

the required parameters on the measurement’s Properties pages:

“How to Set Up the System to be Used” on page 26

“How to Select the Ports to be Measured” on page 28

“How to Specify the Measurement Parameters” on page 29
“How to Set Pass/Fail Criteria” on page 38

“How to Specify the View” on page 40

When you create a new measurement the Properties dialog will be

automatically displayed. To change the parameters of an existing

measurement, choose Measurement - Properties from the menu bar.

Or click the right mouse button and choose Properties from the

context menu.

If you change the measurement settings after the measurement has

been run, please note:

Changes on the View and Pass/Fail pages have only an impact on
the display of the results. There is no need to repeat the
measurement.

Changes on the System, Ports, and Parameters pages take only
effect if you rerun the measurement. To remind you that the present
results have not been obtained with the modified settings and that
you should repeat the measurement, the result display shows a
yellow bar.

Agilent ParBERT 81250 Measurement Software, June 2002 25



Setting the Properties of a Fast Eye Mask Measurement How to Set Up the System to be Used

How to Set Up the System to be
Used

The System page of the Properties dialog appears automatically if you
have set up a new measurement. The System page shows one or two
systems, depending on your selection when creating the measurement.

Fast Eye Mazk8 Properties E

System |Polts I Palametersl Pass.:’FaiIl i |

— Load System Settings:

™ DSR4 | =l
[~ DSRA_2 | =l
— Delay Start of;

for IU Seconds

(1]4 I Cancel | Snply | Help |

If you have already loaded a setting with the Agilent 81250 User
Software, the name of this setting will be displayed, and it will be used
by default.

If no setting is indicated, as in the figure above, or if the name of a
different setting than required is displayed, you have to load one or
two settings.

To load a setting:

1 Click the check box belonging to the system.

This activates the setting name field.

2 Choose a suitable setting from the drop-down list.

When you choose a new system setting, it will be downloaded to the
firmware. You have to confirm this action before it will actually be
performed.
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Setting the Properties of a Fast Eye Mask Measurement

NOTE On one system only one setting can be loaded at one time. The Agilent

81250 User Software and the Agilent 81250 Measurement Software
therefore always refer to the same setting. If the Agilent 81250 User
Software is active and you load a different setting from the Agtlent

81250 Measurement Software, the Agilent 81250 User Software will

be updated, and vice versa.

If you add or delete ports or terminals or change their connections
with the Agilent 81250 User Software, then the Agilent 81250

Measurement Software will detect such changes when you attempt to

run the measureme

nt.

TIP If you have changed the current setting with the Agilent 81250 User
Software and wish to keep your modifications, save the setting with
the Agilent 81250 User Software before loading a different one. The

Agilent 81250 Measurement Software does not save settings.

3 In case of two systems, you can specify a start delay for one of the

systems.

This may be useful, for instance, to allow a PLL or clock recovery
circuit in the DUT to lock onto the incoming data stream.

Fast Eye Mazk8 Properties

System | Parts | Parametelsl PassHFaiII g I

— Load System Settings:
¥ DSRA [comP_o1 =l
W DSRa_2 {TogHD =l
— Drelay Start of:
j far IU Seconds

o]

Cancel |

Apply

Help

4 Click Apply to accept the modifications without leaving the

Properties dialog. Or click OK to accept the modifications and close

the Properties dialog.
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How to Select the Ports to be
Measured

After you have specified the measurement system and the related
system setting, you may wish to exclude one or several DUT output
ports from the measurement.

1 In the Properties dialog, select the Ports tab.
Fast Eye Mask4 Properhes E2

System  Ports IParametelsl F'asss'FaiII Wiew I

Select Measzurement Parts:

Select Measzurament
Parts

Ok I Cancel | Apply | Help |

The Ports page lists all the output ports of the device under test, as
defined in the loaded setting. In case of two systems, this is the
setting loaded on the analyzing system. By default, all these ports
are enabled and will be measured.

The display is not automatically updated if you change the loaded
setting by means of the Agilent 81250 User Software.

2 Disable the ports that shall not be measured.

3 Click Apply to accept the modifications without leaving the
Properties dialog. Or click OK to accept the modifications and close
the Properties dialog.
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How to Specify the
Measurement Parameters

The Parameters page of the Properties dialog allows you to specify the
parameters of the fast eye mask measurement.

NOTE If you modify the settings of this page, you have to rerun the
measurement to update the results.

4 In the Properties dialog, click the Parameters tab.

Fast Eye Mask4 Properties

S_l,lsteml Ports  Parameters I F'assx'FaiII Wiew I

Criteria far rmaving to nest measurement paint:

Mumber of Compared Bits:
[~ Mumber of Enrors: |1 000000

— Sample Points:

Tirnitg Lnit: @ Unit Interval ¢ Seconds

Threshold Type: ¢ Absolute € Offsst € Percentage

Murnber of Walid Points: IB

Points 1 2 3 4 5

Relative Time|-0.4 U] 04 016 Ul 018 LI 01
Yoltage[abs] | 5000000 w'{500.0000 mt| 7000000 mi | 700.0000 r | 300
N i

] I Cancel Aol | Help |
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If you created a measurement for optical ports, the Parameters tab
looks as follows:

Fast Eye Mask20 Properties

Systeml Ports ~ Parameters | PassfFaiII Wiew I

— Criteria for moving to nest meazurement point:

Murber of Compared Bits:
™ Nurmber of Errors: 1000000

— Sample Points:

Tirning Lnit: & Urit Interval € Seconds

Power Unit: & iatts " dBm

Threshold Type: " Absolute Offset € Percentage
Nurnber of Yalid Paints: IE

Points 1 2 3 4 5 5 7t

Relative Time|-0.4 U1 |04 U1 |-016 W06 LI-016 LI D& LI
FPower(abz] | 500 uiw/| BO0 ud |1 miwd |1 v | 250 | 250 i

KN — i
(0] I Cancel | Sl | Help |

The figures above show the defaults:

— At each measurement point, one million bits will be compared for
measuring the bit error rate at this point.

— The Number of Errors is not checked.

— The Timing Unit is set to Unit Interval (UI), the Threshold Type
is set to Absolute.

— For optical ports only: The Power Unit is set to Watts.

- Six measurement points are enabled and preset. The figure above
shows the defaults for an analyzer threshold voltage of 500 mV.

For details, see “How to Set the Criteria for Moving to the Next Point”
on page 31 and “How to Specify the Measurement Points” on page 32.
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How to Set the Criteria for Moving to the
Next Point

In the upper section of the Parameters page, you can control the speed
and precision of the fast eye mask measurement.

1 Change the Number of Compared Bits, if desired.
The default number is one million bits.

A smaller number reduces the duration of the whole fast eye mask
measurement. A larger number increases the precision of the
measured bit error rates.

NOTE If you keep the default setting, the minimum bit error rate you can
measure is 107° (one error per 1,000,000 bits). The pass/fail threshold
should be higher. For safety reasons, you would set the pass/fail limit
to at least 2e—6 (two errors per million) or higher.

2 If desired, activate the Number of Errors and enter a suitable
number.

If this check box is active, the software compares the total number
of errors from all terminals with this number. If the total is higher,
the measurement proceeds to the next measurement point.

This option can be used to reduce the measurement time for points
that display many errors.
When you specify a number, you should take the number of

terminals and the pass/fail limit into account. You may wish to be
informed, if one of the measurement points is critical.

3 Click Apply to accept the modifications without leaving the
Properties dialog. Or click OK to accept the modifications and close
the Properties dialog.
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How to Specify the Measurement Points

In the lower section of the Parameters page, you can change the
defaults and define up to 32 measurement points.

1 Change the Ttming Unit, if desired. Choices are Unit Interval or
Seconds.

— The Unit Interval (UI) is equal to one system clock period. If the
system clock period is 10 ns (100 MHz), one Ul is also 10 ns. If the
system clock period is set to 2.5 ns (400 MHz), one Ul is 2.5 ns.

Using the Unit Interval is hence a convenient way to set and
check timing values independently from the actual test
frequency.

The six default measurement points are preset to 0.4 and +0.16
UL

— The timing values can be converted to Seconds at any time.

Fast Eve Mask4 Properties

Systeml Ports  Parameters IF'ass;’FaiIl Wigw |

Criteria for moving to nest measurement paint:

Murnber of Compared Bits: |1 000000
™ Mumber of Errors: I'IDDDDDIJ

— Sample Paints:

Timirg LInit; = Urit Interval

Threshold Type: & Absalute i Offzet Percentage

Murnber of Valid Points: IE

Paints 1 2 g 4 5
Relative Time|-3. 2000 ne | 32000 ns -1.2800 ne  |1.2800 ns -1.2
Yoltage[abs) |500.0000 mY| 500.0000 | 700.0000 mv | 700.0000 m | 300

KN i
Ok I Cancel | Lpply | Help |

For the example above, a system clock period of 8 ns (125 MHz) was

set.
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2 For optical ports, change the Power Unit, if desired. Choices are
Watts or dBm.

NOTE The Power Unit is only available when optical ports are used for the
measurement.
Fast Eye Mask?20 Properhies

Systeml Ports ~ Parameters I Pass;"FaiII Wiew I

— Ciiteria for moving to nest measurement paink:

Muraber of Compared Bits: |1UUUUUU
[ Wumber of Errors: Imngggg

— Sample Points:

Tirning Unit: & Unit Interval ¢ Seconds

Powier Unit:  \Watts

Thresheld Type: & fbsolute ¢ Offset © Pemcentage
MHurber of Walid Poitts: IE

Paints 1 2 3 4 5 E
Fielative Time|-0.4 LI 04Ul 0AE 01U -01E LI 0
Powerfabs]  |-3.0103 dBm|-3.0103 dEm|0 dBm |0 dBm |-6.0206 dBim| £
N i

0K I Cancel | Apply | Help |

3 Change the Threshold Type, if desired. Choices are Absolute, Offset,
or Percentage.

— Absolute: You specify the thresholds for the measurement points
as absolute voltages.

Defaults: The three voltages of the six default measurement
points are derived from the threshold voltage of the first
connected analyzer frontend after the clock module, as defined in
the loaded system setting: Threshold, threshold plus 200 mV, and
threshold minus 200 mV.
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— Offset: You specify the thresholds for the measurement points as
values to be added to or subtracted from the individual analyzer
threshold voltages defined in the loaded setting.

Defaults: The three offset voltages of the six default measurement
points are: 0, +300 mV, -300 mV.

Fast Eye Mask4 Properties E

S_I,Jsteml Ports  Parameters | F'assx'FaiII Wiew I

Criteria for moving b nest measurement point:

Muraber of Compared Bits: |1 00aoo0o
™ Humber of Erors: |1DDIJEIDD

— Sample Paints:

Timing Unit: & Unit Interval ¢ Seconds

Threshold Type:  Absolute

Mumber of ¥alid Points: IB

Paints 1 2 3 4 5

Relative Time|-0.4 U1 (0401 |-016 LI 015 Ul 016 L
Waltage[offz] | 0.0000% | 0.0000% | 300.0000 v | 300. 0000 | -300.0000
N i

Ok, I Cancel | Apply | Help |

— Percentage: You specify the thresholds for the measurement
points as a percentile of the current eye opening voltages of the
analyzers.

In this mode, every analyzer frontend automatically determines
the height of the eye opening before starting the measurement.
Thresholds given as percentiles adapt themselves to the received
signals.

Starting from the analyzer threshold defined in the loaded
setting, the analyzers increment that voltage step by step to find
the upper limit, and decrement that voltage step by step to find
the lower limit. The limits are reached as soon as a bit error
occurs. The error-free voltage range is taken as 100 %.
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Defaults: The percent voltages of the six default measurement
points are: 10 %, 50 %, and 90 %, as illustrated in the figure below.

Threshold voltage
90 % — R
100%] 5
50 % -
10 %
B> Time (Ul)
—04 -016|+0.1 +04

Actual sampling point

Depending on the quality and characteristics of the eye opening, the
resulting 50 % threshold may deviate from the analyzer threshold

defined in the loaded setting.

The defaults in percentage mode are shown below.

Fast Eve Mazkd Properties

S_l,lsteml Ports  Parameters IF'ass.-’FaiIl Wiew |

Criteria far moving to nest measurement paint:

Hurnber of Compared Bits: |1 000000
™ Murmber of Errors: |1 00aoa00

— Sample Paints:

Timing Linit & UnitInterval © Seconds

Threshold Type: & Absolute " Offset (¥

Murnber of Valid Points: IE

Points 1 2 3 4 5 G
Relative Time|-0.4 Ul 0.4 Ul R R - A T Ve |

Wolkage(%) | 50.0000 2| 50.0000 %) 30.0000 2| 90.0000 % | 10.0000 %] 10.
]

[ |

ak I Cancel Lpply | Help |
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How to Specify the Measurement Parameters

TIP If your analyzers have been configured to use different threshold
levels, you should use the options Offset or Percentage. These
options consider the settings of the individual analyzers.

In offset or percentage mode, every analyzer and hence every
terminal can have its own threshold voltages for the measurement
points.
The result window therefore provides an extra button for every
terminal which can be clicked to view the absolute voltages that
have been used for the measurement.
,'\' Fast Eye Maszk4 ==l 3
Port/Terminal Copied 2 3 4 5 L] [ -
[=] heasurement
—Relative Time -0.400 0 0400 -0s0U o460 -0s0U oas0U
—yoltage( %) 50,000 % 50.000 %% 95.000 % 95.000 % 5.000 % 5.000 %
] 0 0 ] 0
Wolttagelahs) 459453 mY 459453 mv 920161 mv 920161 mY S5.745my S5 745mY
Click here
] 3 | K — _>I_I
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Particularly in percentage mode, this makes it easy to check
whether the height and absolute voltage position of the eye opening
received by a terminal are within specifications.

Change the Number of Valid Points, if you wish to use less or more
measurement points for the measurement.

Change or add measurement points. Enter the Relative Time and
Voltage.

— Relative Time: This positive or negative time value refers to the
actual sampling point of the individual analyzer frontend. It has
to be entered according to the chosen Timing Unit.

If Automatic Bit Synchronization with Automatic Phase
Alignment is enabled (highly recommended) or Automatic Delay
Alignment, and the phase vernier is in zero position, the actual
sampling point is the optimum sampling point.

If the automatic analyzer delay adjustment is disabled, the actual
sampling point is set by the analyzer start delay and the phase
vernier.
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— Voltage: This is the analyzer threshold voltage for measuring the

bit error rate at this measurement point. It has to be entered
according to the chosen Threshold Type.

Fast Eye Mask4 Properties E

Systeml Ports  Parameters |Pass.n’FaiI| Wiew |

Critenia for moving to next measurement point;

Murnber of Compared Bits: |1 000000
™ Mumber of Enars: Imggggg

— Sample Pointz:;

Timing Unit: & Unit Interval © Seconds

Threshold Type: & Absolte € Offset ¢ Percentage

Murnber of alid Paints: IE

4 ] 3 7 g 3 10
A6 LI 016Ul 0AeLI oo jau
700.0000 ot | 300.0000 mwi/ | 300.0000 | 300 miv | 100 i

Kl [ I

(1]4 I Cancel Apply | Help |

In the figure above, two measurement points have been added at 0
UI as absolute voltages.

6 Click Apply to accept the modifications without leaving the

Properties dialog. Or click OK to accept the modifications and close

the Properties dialog.
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How to Set Pass/Fail Criteria

The Pass/Fail page of the Properties dialog allows you to specify the
criteria which determine whether the DUT has passed or failed the
test.

You can change the pass/fail criteria without rerunning the
measurement. The software compares the results with the limit after
the measurement has finished.

1 In the Properties dialog, click the Pass/Fail tab.

The fast eye mask measurement has only one pass/fail condition:
The bit error rate.

2 If desired, enable the BER Threshold and set a suitable threshold.

Fast Eye Mazk4 Properties E2

Systeml Ports I Parameters  Pass/Fail |View I

BER Pazz/Faill
’7 ¥ BER Threshold 1e7

Ok I Cancel | Apply | Help |

The minimum useful threshold is determined by the Number of
Compared Bits (see “How to Set the Criteria for Moving to the Next
Point” on page 31).

3 Click Apply to accept the modifications without leaving the
Properties dialog. Or click OK to accept the modifications and close
the Properties dialog.
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How to Set Pass/Fail Criteria

'\' Fast Eve Maskd

Setting the Properties of a Fast Eye Mask Measurement

The pass/fail threshold applies to all measurement points, ports and

terminals. All measurements where the bit error rate is higher than

this threshold will be marked as “failed”, as shown in the figure below:

Port/Terminal Copied 1 2 3 4 5 B T
B & Measurement | %]
—Relative Time -0495 0 o497 U -0s0Ul oA60 U -01s0U oas0Ul 0.000 u]
—Yoltage(abs) 500,000 my 500000 mb T00.000 m4 F00.000 my 300000 mv 300.000 mi 900000 my q0C
1 [1] Data
[ €3 [1:1] Datal 30,0539 0 a a 1} a 0
< U | KN I—
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Setting the Properties of a Fast Eye Mask Measurement  How to Specify the View
How to Specify the View

The View tab of the Properties dialog allows you to modify the display
of the measurement results.

1 In the Properties dialog, click the View tab.

Fast Eye Mask4 Properties

If you created a measurement for optical ports, the View tab looks
as follows:

Fast Eye Mask20 Properties

These figures show the default settings.
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2 Set the kind of bit error rate you wish to be displayed. Choices are:
All Errors, Errors if 0 expected, Errors if 1 expected.

— All Errors: Shows the bit error rate as calculated by dividing the
number of errored bits by the total number of received bits.

— Errors if 0 expected: Shows the bit error rate as calculated by
dividing the number of bits where 0 was expected, but 1 received,
by the total number of received bits.

— Errors if 1 expected: Shows the bit error rate as calculated by
dividing the number of bits where 1 was expected, but 0 received,
by the total number of received bits.

3 Set the Timing Unit for the display. Choices are: Unit Interval or
Seconds.

— Unit Interval: Shows the relative time of the measurement points
in Timing Units (UI), independent of the current clock frequency.

— Seconds: Shows the relative time of the measurement points in
seconds, calculated from the current clock frequency.

4 For optical ports, choose the Power Unit for the display of the
threshold. Choices are Watts or dBm.

NOTE The Power Unit is only available when optical ports are used for the
measurement.

5 Choose the number of Decimal Places.
By default, numbers are displayed with three digits. You can

increase or decrease that number.

6 Click Apply to accept the modifications without leaving the
Properties dialog. Or click OK to accept the modifications and close
the Properties dialog.
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