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1 Requirements to Run Ul

PC System Hardware Requirements

Minimum

Process: 1.67 GHz CPU

Video: NVIDIA GeForce GPU (for example: MX150)
Memory: 2 GB RAM

Storage: 500 MB of available hard disk space

LAN: Gigabit Ethernet

Resolution: 1366x768 display

YYVYVYY

Recommended

Process: 2.0 GHz CPU

Video: NVIDIA GeForce GTX series
Memory: 4 GB RAM

Storage: 1 GB of available hard disk space
LAN: Gigabit Ethernet

Resolution: 1920x1080 display

YYVYVYYVyYyYy
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Requirements to Run Ul
OS and .NET Framework Requirements

OS and .NET Framework Requirements

Supported Operating System
» Microsoft Windows 7 SP1 (x86 and x64)
» Microsoft Windows 10 (x86 and x64)

The GUI requires .NET Framework 4.6.1 to work. It is Microsoft official
resource. The link is below.

https://dotnet.microsoft.com/download/thank-you/net461
or

https://www.microsoft.com/en-us/download/details.aspx?id =49982
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2 4 Steps to Measure Eye
Diagram

Step 1: Hardware Configuration

To power on 1-CH EA (Eye Analyzer):

1. Connect a Cat 6 Ethemnet cable!
from the control PC to the RJ45 port
on the rear of the chassis.

2. Push power button on the front
panel. Cat

3. Wait for initialization including
checking receiver, detecting
network, etc. Initialization is
complete when the IP address
appears.

Note: If the IP address does not appear after
5 min, it means the unit is not
connected to an Ethernet device yet.
Please check the Ethernet cable and
RJ45 port on the PC.

1. A high-performance Ethernet cable is recommended, for example, Cat 6.

Eye Analyzer 3



4 Steps to Measure Eye Diagram
Step 2: Link to Eye Analyzer

Step 2: Link to Eye Analyzer

To link to the EA:

1. Input the IP address of the
EA on the GUI page, for
example: 172.16.8.20. (An
example of IP of control
PC =172.16.1.10, and subnet
mask = 255.255.0.0.)

Note: The IP address is shown on the
chassis screen when
initialization is completed.

2. Click Connect button to »
enter the main page.

There are 3 main setups to
enable the eye diagram:

» A -Channel
>» B - Symbol Rate

» C-Acquisition

4 EA-4000



4 Steps to Measure Eye Diagram
Step 3: Main Setups

Step 3: Main Setups

Ban

S Fillter | Auto Track

To set up the main windows:

1.

>

Click Channel to select the input
signal Type:

Electrical (signal into RF
differential ports)

850 nm (multimode fiber)
1310 nm or 1550 nm (signal mode fiber)

After type selection, the Channel number is automatically displayed to
test.

Note: Ensure the fiber/cable connects to the correct channel port.

Eye Analyzer

2.

Click Symbol Rate to set the Symhbol Rate Setup Window
following items:
Modulation _
Symbol Rate )tz ) e QR
85GBd
Clock Ratio




4 Steps to Measure Eye Diagram
Step 3: Main Setups

3. Click Acquisition to set the
following items:
» Type

» Oscilloscope provides a
fast update mode, good
for real-time tuning.

» Single captures specified waveforms, once.

» Repetitive repeats to capture and clean specified waveforms.

» Infinite captures waveforms nonstop.
» Waveforms allows you to specify the number of waveforms to capture.
» Color Scheme displays the eye diagram in the following colors:

» Color Grade

» Azure (blue)

» Amber (yellow)
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Eye Analyzer

Step 4: Eye Diagram

To display the eye diagram:
Click the Auto Scale button.

Connect Channel Symbol Rate | Pattern Lock

Eye Diagram

Click Mask to set the
following items to enable
mask type:

Mask Select
Hit Ratio
Click Apply.

\/

Acquisition

Mask Select

4 Steps to Measure Eye Diagram
Step 4: Eye Diagram

Click the Run button to show eye diagram.

Auto Scale

Low Jitter
Mode

HW Filter SW Filter Autto Track

oM OFF

Curren

TallTime: 2119

lilled'® 1007

liblesrkth

Click the measurement icons to enable them.

Mask Setup Window

OFF AWDM Rx

SRATX SR4 RX
CWDMA TX CWDM4 RX
32GFC MM 32GFCSM

EDRCablein  EDR Cable Out

SES

Hit Count



4 Steps to Measure Eye Diagram
Step 4: Eye Diagram

Mask List
" oawaskre | itame | Reeme |
4WDM Rx 100G 4WDM Rx 4-Wavelength WDM MSA
ER4 TX 100GBASE-ER4 Tx IEEE Std 802.3ba-2010
LR4 TX 100GBASE-LR4 Tx IEEE Std 802.3ba-2010
SR4 TX 100GBASE-SR4 Tx IEEE Std 802.3ba-2010
SR4 RX 100GBASE-SR4 Rx IEEE Std 802.3ba-2010
CLR4 100G-CLR4 based on 100GBASE-LR4
CLR4 FEC 100G-CLR4 FEC
CWDM4 TX 100G CWDM4 Tx CWDM4 MSA
CWDM4 RX 100G CWDM4 Rx CWDM4 MSA
PSM4 RX 100G PSM4 Rx PSM4 MSA, Parallel Single Mode 4 lane
SWDM4 RX 100G SWDM4 Rx 100G SWDM4 MSA
32GFC MM 32GFC MM Tx FIBRE CHANNEL Physical Interface-6
32GFC SM 32GFC SM Tx FC-PI-6
EDR Cable In InfiniBand EDR Cable In InfiniBand Trade Association
EDR Cable Out InfiniBand EDR Cable Out IBTA
25G LR 25GBASE-LR Tx IEEE Std 802.3cc-2017
ouT4 oTuU4 ITU-T G.959.1

8 EA-4000



3 GUI Indication

Indication of Trigger/Capture/Camera

Screen Capture

Save GUI screen as PNG file

Setup Res 1 3 Stop Cor  AutoScale

Connect Channel | Symbol Rate ' Pattern Lock ¢ Acquisition | HW Filter | SW Filter | Auto Track Mask | LowJitter

3100m o Single on oFF on oFF on
Channel 1 2
Level

Min & Max

lovel e Number of total captured waveforms
Voltage : 2D Number of total sampling points

estresk | P

pltude
= ¥

~ E 3 L. 4 . b e " Risetime
e o . : e Slide the edge to tune the scale of eye diagram

Height T .
<— .

" ; T R

Z X e IMWH

oma 66019

m Under capturing

Clock Sync

Loss of Lock

Provide clock signal into [Clock IN] port,
and set correct symbol rate & clock ratio to get sync.

Eye Analyzer



GUI Indication
Tune Eye Diagram Scale

Tune Eye Diagram Scale

To tune the scale of the eye diagram:

1. Use the mouse button to drag the right edge
of eye diagram.

2. Move mouse right or left.

Release mouse button to take effect.

10 EA-4000



4 Measurement Items

One and Zero Levels, and Eye Amplitude

Mean level of upper histogram <
@ center 20% symbol period

>""K"" One Level, L, ~—- o S -

Eye Amplitude

Difference between
one level and zero level

A4 ol )
> ----- bl Zero Level, L, - = = SN = S

Mean level of lower histog
@ center 20% symbol period

40% 60%

Eye Analyzer 11



Measurement Items
Max, Min, and Peak-to-Peak Levels

Max, Min, and Peak-to-Peak Levels

I Maximum point/level of the whole eye diagram l

Peak-to-Peak Level

Difference between
max level and min level

Minimum point/level
of the whole eye diagram

12 EA-4000



Measurement Items
Eye Measurements

Eye Measurements

Eye Height

| -30-1+300 | 20%

Normal Distribution and Standard Deviation

68.3% data

95.5% data

99.7%|data

Eye Analyzer 13



Measurement Items
Eye Measurements

Eye Width

14 EA-4000



Measurement Items

Rise and Fall Times

Rise and Fall Times

80%

20%

Upward transition time

Downward transition time
from 20% to 80% of eye amplitude

from 20% to 80% of eye amplitude

Eye Analyzer 15



Measurement Items
Peak-to-Peak and RMS Jitters

Peak-to-Peak and RMS lJitters

Peak-to-Peak Jitter, Jitter,, RMS Jitter, Jittergys

Full width of timing histogram One standard deviation width
@ crossing point of timing histogram @ crossing point

16 EA-4000



Measurement Items

Crossing Percentage

Crossing Percentage

A One Level, L, "

> "X Crossing Level

Crossing Percentage

Zero Level, L, &

Crossing Level — L,

100 x [ =
1

Eye Analyzer 17



Measurement Items
Extinction Ratio

Extinction Ratio

after dark current

> ----- A One Level, L,

(Eye Amplitude ) i Extinction Ratio, ER (dB)

. s T
> ----- ----{_ZeroLevel, Ly - iy = AT

Note: Before ER measurement, perform dark current calibration.

18

< = Li—Lp calibration Iy
20% 10xlog [ LT, 1| — 10x|og[—10]
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Measurement Items
Average Optical Power and Signal-to-Noise Ratio

Average Optical Power and Signal-to-Noise
Ratio

Eye Amplitude < 20% > Average level
o0 + 01 of the whole eye diagram

Signal to Noise Ratio, SNR

Eye Amplitude y Average Optical Power, AOP

Normal Distribution and Standard Deviation

68.3% data

95.5% data

99.7%|data

Eye Analyzer 19



Measurement Items
Optical Modulation Amplitude

Optical Modulation Amplitude

Py—P., where
Py = Mean of upper histogram @crossing
P, = Mean of lower histogram @crossing

(Eye Amplitude )

Optical Modulation Amplitude, OMA

A " i
> ----- ----4_Zero Level, L, Ji=--=
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Measurement Items
Vertical Eye Closure Penalty

Vertical Eye Closure Penalty

—14% OMA
10xlog [

1

7_0.05%of histogram __________ -

r 3

( Ao ) ] % Vertical Eye Closure Penalty, VECP
M

¥ \ ,
L 4 >~ Yy " ‘\,_.
. Lk
: = [ s
| =

0% 1100%

A A
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A Example of Hardware
Configuration for TRX Test

To measure the eye of the SFP28 SM transceiver:

Eye Analyzer

1.

YyYYyyvYyy

Test its TX performance by preparing the following main hardware.
28G O/E scope — EA7211

8x56 G BERT — BA8083 (support 28 G)

SFP28 MCB - MB2128

Power Supply

Power Supply (3.3V, 400mA)
@)
/

o o DD
oDE@mE@m

O 00000

power g

data

Control PC .
SFP28 MCB — MB2128

Ethernet

cable  Eye Analyzer — EA7211 BERT (PPG) — BA8083
clock

Configure the main settings as follows.

EA7211 - 28 G O/E Scope

>

YYVvYYy

Channel Type = 1310 nm
Modulation = NRZ

Symbol Rate = 25.78125 GBd
Clock Ratio = /8

Acquisition Type = Single

23



Example of Hardware Configuration for TRX Test

» Waveform Number = 1 K (1,000)
» Color Scheme = Color Grade
» Settings of BAS083 — BERT
» Mode = Basic
Modulation = NRZ
Symbol Rate = 25.78125 GBd
Clock Ratio = /8
Test Pattern = PN31
» Amplitude = 600 mV

Y YVvYYy

Note: The settings for Modulation, Symbol Rate, and Clock Ratio should be the
same for both analyzers.

24 EA-4000



B Dark Current Compensation

Note:

Note:

Note:

Eye Analyzer

It is recommended to perform dark current compensation every 30 days.

To perform dark current compensation:

1. Provide clock signal into Clock IN
port.

clock

When there is no clock signal, or the
symbol rate or clock ratio are wrong, efc.;
a pop-up message Please make sure to have a valid clock input is
displayed.

2. Use a cap to cover optical port on the front panel.

When the optical port is NOT covered well, a pop-up message Please
disconnect optical source is displayed.

3. Click Symbol Rate area.

Setup Results  Holp

4. Provide the clock info by setting the
correct Symbol Rate and Clock
Ratio.

5. Click Setup on the menu bar to open
the window of dark current compensation.

6. Select Config Measurements to
show compensation window. vy SR et e

25



Dark Current Compensation

7. Click Auto to run compensation e
automatically. A pop-up message
Press OK to start compensating is
displayed.

8. C(lick OKto compensate dark current automatically. A pop-up message
Successfully Compensated is displayed.

9. C(lick OK to update the value of dark current compensation.

26 EA-4000



C Aligning EA with Referred
Scope

To make EA complied with some reference scope, there are 3 steps to
compensate the difference between EA and the reference scope.

Dark Current Compensation ESvd W Auto

Loss Compensation

ER Correction Factor

To align EA with the referred scope:

1. Perform Loss Compensation.

Eye Amp, ¢

Loss Compensation (dB) = 10 x Log,, [ Eye Amp
ea

where
Eye Amp,; = Eye amplitude (uW) measured by reference scope;
Eye Amp,, = Eye amplitude (WW) measured by Eye Analyzer

2. Perform Dark Current Compensation.

Dark Current Compensation (uW) = Power,,, s — Power,,, ..

where
Power,,, .+ = Average power (LW) measured by reference scope;
Power,,, ., = Average power (LW) measured by Eye Analyzer

3. Perform ER (Extinction Ratio) Correction Factor.

Rref

ER..

ER Correct Factor (%) = [ —1] x 100
where
ER, = Extinction ratio (dB) measured by reference scope;

ER,, = Extinction ratio (dB) measured by Eye Analyzer

Eye Analyzer 27






D Testing High ER TRX

When the transceiver ER (Extinction Ratio) is = 5 dB, you must perform
one more step to keep an accurate measurement by insertion of a 1.5 dB
attenuator.

To test high ER DUT (device under test):

1. Insert 1.5 dB attenuator.

MCB
High ER TRX ©©§ 5
1.5dBATr‘-S"ET—T\ [ o
DD%
2l

1Legend

2. Compensate for the attenuation.
2a. Click Setup on the menu bar.

2b. Select Config Measurements to
show compensation window.

1310 nm
Channel 1

2c. Input 1.5 dB on Loss
Compensation.

Dark Current Compensation

Loss Compensation

3. Start testing ER Correction Factor

1. MCB: module compliance board; ATT: attenuator; EA: eye analyzer; PPG: pulse pattern generator

Eye Analyzer 29






E Displaying Resolution Matters

A 1920 x1080 display provides more information and details. It is
recommended to use full HD display.

Minimum Requirement of Display Resolution Recommended Requirement of Display Resolution
1366x768 1920x1080

1

it EI [T

1,000 waveforms
A EENEEE

10,000 waveforms
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F Setup IP on Control PC

Quick Guide to Set IP Address

The IP address of the unit is 172.16.8.xxx (for example, 172.16.8.10).
Therefore, set the IP Address of control PC as 172.16.yyy.zzz (for
example,172.16.1.10) and set the Subnet Mask as 255.255.0.0.

IP of Control PC

Instrument IP

To set the IP address:

1. Open TCP/IPv4 Properties
of the connected Ethernet
device.

2. Select Use the following IP
address:.

3. Type IP address as
172.16.1.10.

4. Type Subnet mask as
255.255.0.0.

Eye Analyzer

| Intemet Protocol Version 4 (TCP, Properti ;

General

You can get IP settings assigned automatically if your network supports d
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

Obtain an 1P address automatically
@) Use the following IP address:

1P address: 172 .16 . 1 . 10
Subnet mask: 255 .255 . 0 0
Default gateway:

Obtain DNS server address automatically
@) Use the following DNS server addresses:

Preferred DNS server:

Alternate DNS server:

|| validate settings upon exit ‘ Advanced...

G
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Setup IP on Control PC
Pinging the Unit

Pinging the Unit

In order to check that the IP settings are correct, you can ping the unit.
Getting a reply under 3 ms means the connection is correct. Otherwise,

something is wrong.
To ping the unit:

1. On your keyboard, click
[Win] + [R] to open the
ommand Prompt.

2. Type the command ping
172.16.8.10 -t.

3. Click OK.

If well connected, this screen is
displayed.

If disconnected, this screen is
displayed.

34

@

= Type the name of a program, folder, document, or
Internet resource, and Windows will open it for you.

Open: ping 172.16.8.10 -t -

¥ This task will be created with administrative privileges.

oK Cancel Browse...

EA-4000



Setup IP on Control PC

Accessing the Control Panel in Windows

Accessing the Control Panel in Windows

To open the control panel in Windows 7 and 10:

1. On your keyboard, click EYTE 00 gy

[Win] + [R] to open the
ommand Prompt.

2. Type control in the Open
field.

3. Click OK.

Open:

Type the name of a program, folder, document, or
Internet resource, and Windows will open it for you.

control -

¥ This task will be created with administrative privileges.

OK ‘ Cancel | Browse... I

To open the control panel in Windows 10 only:

1. Expand the Start menu.
2. Select Windows System folder.

3. Select Control Panel.

Eye Analyzer

WA6013 Explore

@ Weather

Windows Accessories

Windows Administrative Tools
Windows Defender Security Center
Windows Ease of Access

Windows PowerShell

Photoshop

35



Setup IP on Control PC
Setting the IP Address in Windows 7 and 10

36

Setting the IP Address in Windows 7 and 10

The procedure is the same for both Windows 7 and 10. Windows 7 screen

shots are used as examples.

To set the IP address:

1. Open the Control Panel and enter Network and Sharing Center.

15 »] Control Pane| [+ AN Control Panal ltems »

Adjust your computer's settings

View by:  Large icons ~

= Location and Othe|

K1 <
| =2 Java > Keyboard B sensors
Metwork and Sharing
f
P Mouse | # Conter Notification Area I

& Parental Controls .

Performance Information

‘ Personalization
and Tools

W& Computer

2. (lick Change adapter settings.

B » Control Panel » Al Control Panel Items » Network and Sharing Center

Conirol Panel H ) )
o View your basic network information and set up connections
Manage wireless networks A &= o See full map
_ JAMES-WINT Inopticals 4 Intemet
Change advanced sharing [This computer]
5 5
= Viow your ockive nebwarks Connect or disconnect

3. Select the Ethernet device already

linked to the unit.

DMIEZ1A USE Te
———

& W Mgtw. b Netwo.. b |4y | 5e
Organize »  * - i@
; Wireless Network Connection 2
Mot connected

x ) Micrasatt Virtual Wikl Minloart A

- Local Area Connection

B Unidentified network
7‘.‘7’ DMI621A USE To Fast Ethemet A
EA-4000




Setup IP on Control PC
Setting the IP Address in Windows 7 and 10

4. C(lick Properties.

| Goneral
Canmaction
P4 Comnectivily: No Intermet acoess
1P Comnactivity: Mo [ntermet access
Madia State: Enabled
Duation: o:02:18
Speed: 100.0 bibps
Detadbs..
Activity
-]
Sent h' Rasceived
Packets; i | a

5. Select IPv4 and click Properties.

| Notworkong | Shamg
Connect usng
8¢ DMS621A USE To Fast Elhrmol Adaptor(MODF)

Conligure..

This Conischion uses B following flems:

ayat Topoiogy Drscovary Mapper 10 Dever
= L ik Larper Topology Discovary Respornides

Instal Uninstat
Disserighon
Control olooct Th
wio
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Setup IP on Control PC
Setting the IP Address in Windows 7 and 10

38

6. Setup IP address by selecting
Use the following IP
address:

IP address = 172.16.1.10
Subnet mask = 255.255.0.0
7. Click OK.

General

You can get IP settings assigned automatically if your network suppaorts
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

Obtain an IP address automatically
@) Use the following IP address:

1P address: 172.16 . 1 .10
Subnet mask: 255,255 . 0 . 0
Default gateway:

Obtain DNS server address automatically
@) Use the following DNS server addresses:
Preferred DNS server:

Alternate DNS server:

| Validate settings upon exit

Advanced... |

EA-4000




Setup IP on Control PC
Changing the IP Address

Changing the IP Address

The tool for changing the unit’s IP address is already integrated in the GUL

To change the IP address of the unit:
1. Connect the unit.

2. Click Change IP in the Setup menu.

X

Setup Results Hel (o)
O v 6.0.17 v P l ]

Q Search

1 Signal Rate , Pattern Lock

Config Measurements

1&0 NRZ OFF
8 8 Change IP 25.78125 GBd
Level

Rate /8

3. Input the desired IP Address.
4. C(lick the Change IP button.

IP Address 192.168.53.17

5. Wait 10 seconds and reboot the unit (IP is already changed).

To confirm if the IP was changed, ping the unit. If a reply is received, the
address was changed successfully.

Eye Analyzer 39






G Firmware Upgrade

You can download the latest GUI to upgrade and run the EA (Eye Analyzer)

with new functions. The automatic upgrade process is displayed as

follows.

Connect EA with new GUI

v

GUI checks if it is necessary to
upgrade firmware automatically

Yes

v

Pop up a window to inform users
of preparing FW upgrade

Press OK

A 4 Lﬂ
Wait 5 minutes\

v

Pop up a window to inform users
of FW loaded completely

v L-
Wait 1 minute

v

Reboot EA

GUI works as usual

Press OK to start upgrading firmware

Firmware loaded

oK

Eye Analyzer
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