Module Analyzer
5 Steps to Measure BER




Step 0 — Hardware Configuration to Power On

Connect Ethernet cable
from control PC
to RJ45 port on the rear of chassis

V.

Connect the cables on front panel
a. Flat Flexible Cable for Control Interface
b. Short Power Cord for Module Board

V.

Push power button on the front panel

V.

Wait for initialization.

B B 8 il

Initialization is done when IP appears on
chassis screen & the 8 LEDs turn yellow.

O00O0O00O0OO

*|f IP address does not appear after 5 min, it means the instrument is not connected to an Ethernet device yet. Please check the Ethernet cable and RJ45 port on PC. 1




Step 1 — Link to Module Analyzer

Input IP address of Module Analyzer into
GUI* ex: 172.16.88.16

® The IP is shown on chassis screen
when initialization is completed.

Press [Connect] button to enter main
control page

\/

There are 4 main areas plus 1 page to
give you the whole control of MA:
A — Function Mode
B — Modulation & Symbol Rate
C — TX/RX Configuration
D - BER Test Method
M — Module Test Board (,4iona))

*Example of IP of control PC =172.16.1.10, and subnet mask = 255.255.0.0

Main Control Page

Setup Help

X
o v3111
MultiRg# 1.5Vpp @
172.16.88.16 FE Q gze

Channel 1
PN31Q @ 800 mV
Pre 0.0% Post 0.0%

UEye 0.0% LEye 0.0%

Channel 5
PN31Q @ 800 mV
Pre 0.0% Post 0.0%

UEye 0.0% LEye 0.0%

Error Injection

UpdateTaps(0.0,800,0,0,0);

Symbol Rate

Connect to INOPTICALS Bit Analyser

1 IP Address ~ 172. 16 . 80 . 11

Clock (A-B) Rate/8

Channel 2
PN31Q @ 800 mV
Pre 0.0% Post 0.0%

UEye 0.0% LEye 0.0%

Channel 6
PN31Q @ 800 mV
Pre 0.0% Post 0.0%

UEye 0.0% LEye 0.0%

Q25 GBd PAM4

Post 0.0%

UEye 0.0% LEye 0.0%

Channel 7
PN31IQ @ 800 mV
Pre 0.0% Post 0.0%

UEye 0.0% LEye 0.0%

Monitor

1.210 V 0.000 A

BER Configurps m
G Run O Force Relock

Channel 3
PN31Q @ 800 mV
Pre 0.0%

Channel 4
PN31Q @ 800 mV
Pre 0.0% Post 0.0%

UEye 0.0% LEye 0.0%

Channel 8
PN31Q @ 800 mV

Pre 0.0% Post 0.0%

LEVE@

MA

UEye 0.0%




Step 2 — Main Control Page

1

Click [area A] to select Function Mode
according to options purchased

- MultiRate (default mode)
- 1-5Vpp (default mode)

- FEC (option, enable FEC simulator)

Click [area B] to set the following items
- Modulation ex: PAM4
- Symbol Rate ex: 26.5625 GBd
- Clock Ratio*

* When selecting Rate/8 and symbol rate 26.5625GBd, output clock freq is 3.32GHz.

Main Control Page

Setup  Helj
v3.111 P P

X

o

[ [2eFunction: ©|f 2-Modulatir g v XK Configuration BER Configuration

s | mModesss || cogymbol Rate-/s run QD QI rorce retock

Chéhnel 1 ® Channel 2 Channel 3 Channel 4
pn3ia @ 800 mV Mz @ 800 mV PN31Q @ 800 mV PN31Q @ 800 mV
Pre 0.0% : Post 0.0% l:re 0.0% Post 0.0% Pre 0.0% Post 0.0% Pre 0.0% Post 0.0%

UEye 0.0% PY LEye 0.0% l.Eye 0.0% LEye 0.0% UEye 0.0% LEye 0.0% UEye 0.0% LEye 0.0%

Chgnnel 5 ) Channel 6 Channel 7 Channel 8
PN31Q @ 800 mV W31 @ 800 mV PN31Q @ 800 mV PN31Q @ 800 mV
Pre 0.0% ® Post 0.0% ®e 0.0% Post 0.0% Pre 0.0% Post 0.0% Pre 0.0% Post 0.0%

UEye 0.0% : LEye 0.0% l%ye 0.0% LEye 0.0% UEye 0.0% LEye 0.0% UEye 0.0% LEye 0.0%
C Monitor
o

Error Injection ®

UpdateTaps((),O,BOO,’,0,0); 1.210V 0.000 A

PAM4

Symbol Rate 28.05 GBd 26.5625 GBd 25.78125 GBd

Clock Ratio Rate/8 Rate/16 Rate/32 Rate/64

Basic MultiRate

PPG (C) ED PPG (A)

PPG (D) ED PPG (B)

Clock (C) Clock (D) Clock (A) Clock (B)

[Warning] Switching mode may require to change PPG/ED settings




Step 3 — TX/RX Settings

Main Control Page
MultiRate Symbol Rate 25.78125 GBd NRZ 1. All CH BER Configuration
= tion

Click [area C] to set TX/RX configuration of ek e .

CH1 CH2 CH4
all channels . o .
o . TX/RX setting TX/RX setting TX/RX setting o || TX/RX setting
- Pattern PN31 400 mv PN31 400 mv PN31 aomv o PN31 400 mv

Pre 0.0% Post 0.0% Pre 0.0% Post 0.0% Pre 0.0% Post 0.0% Pre 0.0% Post 0.0%

- Amplitude
- Pre-Cursor & Post-Cursor
- Upper Eye & Lower Eye pamg oniy)

. CH5 CH6 CH7 ® |lcHs
- RX Polarit . . . o .
: _y_ TX/RX setting TX/RX setting TX/RX setting o |[TX/RX setting
- Rx SenS|t|V|ty PN31 400 mV PN31 400 mv PN31 400mv @ PN31 400 mv

Pre 0.0% Post 0.0% Pre 0.0% Post 0.0% Pre 0.0% Post 0.0% @ Pre 0.0% Post 0.0%

- CTLE

@ Click each brown area to pop up
individual channel setting window.

Monitor

All Channels
Test Pattern PN7Q PNSQ PN11Q

PN15Q, PN23Q PN31Q
User Defined
Amplitude
Pre Cursor
Post Cursor
Upper Eye
Lower Eye

RX Polarity Non-Inverted Auto Lock

RX Sensitivity High Sensitivity Optimized High Power

CTLE dB




Step 4 — Module Test Board Settings

Main Control Page
1 1 (o] Va1l Setup Help
. * o 5 MultiRa@  1.5Vpp @ || Symbol Rate ' 26.5625 GBd PAM4 BER Configuration m
~
Click the page [MA]" to set configurations of —— Foe ol cockian e Runom

module test board

Channel 1 Channel 2 Channel 3 Channel 4
PN31Q @ 800 mV PN31Q @ 800 mV PN31Q @ 800 mV PN31Q @ 800 mV
Pre 0.0% Post 0.0% Pre 0.0% Post 0.0% Pre 0.0% Post 0.0% Pre 0.0% Post 0.0%
-\ /- UEye 0.0% LEye 0.0% UEye 0.0% LEye 0.0% UEye 0.0% LEye 0.0% UEye 0.0% LEye 0.0%
Channel 5 Channel 6 Channel 7 Channel 8
PN31Q @ 800 mV PN31Q @ 800 mV PN31IQ @ 800 mV PN31Q @ 800 mV
Pre 0.0% Post 0.0% Pre 0.0% Post 0.0% Pre 0.0% Post 0.0% Pre 0.0% Post 0.0%
Set [Powe r su pp IY] vo Itage fo r TRX m Od UIe UEye 0.0% LEye 0.0% UEye 0.0% LEye 0.0% UEye 0.0% LEye 0.0% UEye 0.0% LEye 0.0%

and turn it ON ex: 3.3V

PPG BER Monitor

| | Error Injection
UpdateTaps(0,0,800,0,0,0); 4. Power Mon itOI’ 1.210 V 0.000 A

2. Power Supply Voltage

Click [HW Signals] buttons to switch High/Low state Power Supply

S8 @ Modsell ResetL @ LPMode Status
p— Message Line 0 JRGTNY]
! ! Message Line 1  JRal=38

nwsignais | 3-hOWrspeed Electrical Hardware States..

I*C Register Adr. val.[Nad R (W I*C Script Load Script ...

1. Plug TRX into module test board
2. Read the voltage & current from power
monitor bar to check the true values on TRX

*@® The MA page is valid, when the
following cables are connected.
- Board Power cable — |

- Control Interface cable




Step 5 — BER Test Page

Main Control Page n
BER Configuration

Setup  Help

MultiRate 1.5Vpp Symbol Rate 25.78125 GBA NRZ ; 1. BER test:setting Repetitive Infinite
TX/RX Configuration ;
— LB Rate/8 of all chahnels Hours Minutes Seconds

Timer

Log Path CA\Users\ \Desktop

Channel 1 Channel 2 Channel 3 Channel 4
PN31 400 mV PN31 400 mV 400 mV PN31 400 mV
Pre 0.0% Post 0.0% Pre 0.0% Post 0.0% Post 0.0% Pre 0.0% Post 0.0%

Click [area D] to set how to test
Channel 5 Channel 6 Channel 7 Channel 8 BER of a" channels

PN31 PN31 400 mV PN31 400 mV S

Pre 0.0% 6 Pre 0.0% Post 0.0% Pre 0.0% Post 0.0% Pre 0.0%

2. BER tab

BER Monitor

Click [BER tab] to show
BER Test Page

BER Test Page
Setup o Run Test of

MultiRate 1.5Vpp Symbol Rate 26.5625 GBd PAM4

56G Clock (A-B) Rate/8

- Switch on [BER Test] to run test

PN31

0.000e+00 Sync P P 0.000e+00 Sync

462,878,875,136 | | Bi 464,412,647,936 i 466,007,069,312 | ¢ B 467,541,654,528

5 : T : T - o @ Click each brown area to pop
up individual channel setting
window.




@ Information Page

For further details,

please check the user guide integrated in GUI. vaer 0P

MultiRate 1.5Vpg User Guide 26.5625 GBd NRZ
Programming Guide
FEC 56G Rate/8
0 172.16.80.118 g

Connect the instrument

o A 4 Channel 1 Channel 2

. . PN31 370 mV PN31 370 mV
Click [User Guide] @ Help Menu m m
Pre 0.0% Post 0.0% Pre 0.0% Post 0.0%

To configure IP address,
the following appendix will help.




Appendix— Set IP on Control PC




Quick Guide to Set IP Address

T

e

The IP address of instrument is 172.16.88.xxx (ex: 172.16.88.16)
herefore, we set the IP Address of control PC as 172.16.yyy.zzz (ex: 172.16.1.10) and
set the Subnet Mask as 255.255.0.0

Open

TCP/IPv4 Properties of connected Ethernet Device

|

Select
[Use the following IP address]

A\ 4

Type
[IP address] as 172.16.1.10

\ 4

— Q@ O —0© —@

Type
[Subnet mask] as 255.255.0.0

[ IP of Control PC ]

General

You can get IP settings assigned automatically if your network supports

this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an TP 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

OK ] [ Cancel

X




How to Ping Instrument

When users want to check IP settings is correct or not, can ping the instrument.
If getting reply less than 3 ms, the connection is correct.
If NOT, there must be something wrong.

B0
Press keyboard [Win] + [R] to

open [Command Prompt]
=== Type the name of a program, folder, document, or

Internet resource, and Windows will open it for you.

-

\ 4
Open: ping 172.16.88.16 -t

% This task will be created with administrative privileges.

Type the command below
ping 172.16.88.16 -t

I
i

w OK l I Cancel l l Browse... l
Click [OK]
well disconnected
connected
© ' CA\Windows\system32\ping.ex: T

mf »

e

10




Procedure to Set IP Address on Windows 7

Internet Pro

o » Control Panel » JAll Control Panel tems »
T3 K General |
| .
Open | c = Adjust your computer's settings View by: Large icons ~
. You can get IP settings assigned automatically if your network supports
[ContrOI Panel] bl ava < = Keyboard D Location and Othe| this capability. Otherwise, you need to ask your network administrator
* =) y 4 sensors for the appropriate IP settings.
ma  Network and Sharing s
M ] f .
9 Enter \’ i | ] Center Q pHnCEonee ) Obtain an IP address automatically
. :' Performance Information ’ . (@) Use the following IP address:
l [Network and Sharlng center] % Parental Controls B -1 sdiTaale E Personalization
: R IP address: 172,16 . 1 .10

Subnet mask: 255 .255. 0 . 0

y
9 Click

[Change adapter settings]

& » Control Panel » All Control Panel Items » Network and Sharing Center Default gateway:

Control Panel Home x ; : ; "
View your basic network information and set up connections

.
N
5
:
.
0 * \anage wireless networks '. A == 0 See full map

Obtain DNS server address automatically

(@) Use the following DNS server addresses:

nge adapter settings

JAMES-WIN7 Inopticals 4 Internet .
Select Crange advanced sharng i i Preferred DNS server:
. . settings % ' )
Ethernet Device linked to T Viewyour actve networks Connedk br disonnect Alternate DNS server:

Instrument already

v

[ validate settings upon exit

o & « Netw.. » Nelwo.. »

v

# L Intemet Protocol Version & (TCP/IPy
» B ntermet Protocol Version 4 (TCP/IPvS .
)

Setup IP address Select [Use the following IP address] - e R e e e g
IP address = 172.16.1.10 e (7)
* Packets: ‘3§4.--‘ 0 Install_ Uninstat { Properlies
Subnet mask = 255.255.0.0 o— m—

=
Organize >~ » o i ®
Click :
:E Wireless Network Conne(‘!‘ion 2 ] I Cancel
. = . N . ——
[Properties] il \crosoft vial wi i
Local Area Connection
* \! Unidentified network
%7 DMI621A USB To Fast Ethermet A. i
Select DM9621A USB T K
« “ -
l [lPV4] - Local Area Connection Stat x|
3 " =
“‘ General Networking | Sharing
s
‘ "‘ Connection Connact using
. *, 1Pv4 Connectivity: No Intermet access &+ DMO621A USB To Fast Ethemet Adapter(KMDF)
CI ] Ck I 1Pv6 Connectivity: No Internet access -
. kS Media State: Enabled Configure...
[P rope rti es] %, Duration: 00:02:18 This connection uses the following tems:
Speed: 100.0 Mbps i 1M Client for Micrasoft Networks

Details... =) 205 Packet Scheduler
“ 3 File and Printer Sharing for M\uﬂsnf'o'

-

pr—

Click
[OK]

1%/ Properties 'jﬂ Disable Diagnose Transmission Control Pratocolintemet Protocol. The default
- wide area network protocol that provides communication
across diverse interconnected networks.

—O
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Procedure to Set IP Address on Windows 10

0 Open e The procedure is
l [Contrcr:l Panel] !’_ = the same as Windows 7
on the previous slide

y
9 Enter

l [Network and Sharing Center]

y
9 Click

[Change adapter settings]

v
0 Select

Ethernet Device linked to
Instrument already

y
Click
[Properties]

v

Select
[IPv4]

2
Click
[Properties]

v

QOO0 9o

Setup IP address Select [Use the following IP address]
T IP address =172.16.1.10
Subnet mask = 255.255.0.0

pr—

Click
[OK]

—O

12



How to Open Control Panel

Windows 7
Windows 10

o B8 o
Press keyboard [Win] + [R] to Expand

open [Command Prompt] [Start Menul]

2 : o :
Type the name below Select
control [Windows System] folder

(3 - (3 -
] Click [OK] Select

[Control Panel] W Weather

Windows 10

WAGB013

Windows Accessories

Windows Administrative Tools Microsoft Store
= Type the name of a program, folder, document, or

Internet resource, and Windows will open it for you. Windows Defender Security Center

Open: control hd Windows Ease of Access

r"ﬂ' This task will be created with administrative privileges.

Windows PowerShell Mews =]

o[ conea ] [[owes

Command Prompt

O m @ B m S




Change IP Address

The tool of changing instrument’s IP address is already integrated in GUI.

0/

] Connect the instrument

Setup Hel
v 3.6.1.7 P r

A 4 MultiRate Change IP | Rate 26.5625 GBd NRZ

L]

l Click [Change IP] @ Setup Menu 1216101 FEC Clock (A-B) Rate/8

o '

l Input desired IP Address

\ 4

l Click [Change IP] button |P Address 192.168.53.17 .

o '

Wait 10 seconds

When users want to check IP is changed or not, can ping the instrument.

\ 4
e Reboot the instrument
l (IP is already changed)

If getting reply, the IP is changed.
If NOT, IP is not changed successfully.

14



Appendix — Firmware Upgrade




Process of Auto Firmware Upgrade

Connect BA with new GUI

\ 4

GUI checks if it is necessary to

. . GUI works as usual
upgrade firmware automatically

Yes

\ 4

Pop up a window to inform users
of preparing FW upgrade

1>

Wait 5 minutes

A 4

Pop up a window to inform users
of FW loaded completely

OK
K SL x|

Wait 1 minute X\>

Firmware loaded

\ 4

Reboot BA

16



