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Benefits and Applications:

= System and host port characterization: I12C and low-speed signals.

= 800G capable Sl traces

= Ecosystem interoperability testing: 12C sniffer between host and module

=  Validates CMIS implementation on module in seconds.

= Voltage noise measurements

=  Platform for active modules with module state machine, data path state machine tests and
MBM validation tools
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The same key features below apply for every available form factor of Nexus.

Dip switch to choose
low-speed signal source:
internal/external

Pin headers serve as:
e Probing interface for low-speed

signals
e Connecting to external driver in
the case of external signal mode

800G Adapter Key Features:

Sl traces and connector support
112G rates

Support up to 30W modules
Current and temperature sensor
Module power ripples and inrush
current measurement

Detection of power spikes during
module state transitions

Probing interface for Vcc and GND
pins

External 12C

Dip switch to choose low-speed
signal source: internal/external

Available in all SFF/CMIS form factors

LEDs for low-speed
signal status

USB port for PC
connection to use
GUI or API features

800G Analyzer Key Features:

Voltage sensor

ePPS signal validation

1 MHz 12C

Probing interface for low-speed
signals

External control for any low-speed

signal:
o INT/RST
o LPW/PRS
o SDA
o SCL

LEDs for control/alarm signal status
USB port for PC connection to use
GUI or API features

Available in all SFF/CMIS form factors
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Measured Insertion Loss data of 800G OSFP Adapter

dB

-10 | | | | 1 1

0 5 10 15 20 25 30

Frequency / GHz

Measured Insertion Loss data of 800G QSFP-DD Adapter:

35

40

45

50

dB

-14 1 1 1 1 | |

0 5 10 15 20 25 30

Frequency / GHz

35

40

45

50

multiLane !



-EXUS ANALYZER

Nexus Hardware

multiLane !

Nexus includes an adapter with 800G traces, which supports 30W modules. Through a set of low-
speed pin headers, the adapter mates with the analyzer which gives the user access to the Nexus

Software.

The hardware also includes a dip switch, and a front probing interface for low-speed signals access

and control:

A: Signals from host side at plug

B: Signals to connector inside Nexus, going to module

. Dipswitth | Front Pin Headers

Low-speed

signals

SCL

SDA

INT/RSTh

Plug connected to connector

Plug connected to connector

Plug connected to connector

LPWn/PRSh Plug connected to connector

Front pin headers to
connector, plug side
disconnected
Front pin headers to
connector, plug side
disconnected
Front pin headers to
connector, plug side
disconnected
Front pin headers to
connector, plug side
disconnected

Probing interface

Probing interface

Probing interface

Probing interface

DIP SWITCH
OFF

External driver

External driver

External driver

External driver
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Dipswitch ON Dipswitch OFF

IXIIXTA IITXTXA

Each low-speed signal can be controlled independently from the next. To switch each of the
low-speed signals sources, it suffices to slide its’ switch to the top or bottom side

Nexus GUI Installation

GUIl installation is only accessible to users with ML4066-NX-Pro. This does not apply and is
inaccessible to users with ML4066-NX-HW.

The GUI installation license is available per each single ML4066-NX-Pro unit.

Step 1: USB Driver

= Download USB Driver

= https://multilaneinc.com/wp-
content/uploads/2023/06/ML4066_ANA_V2_USB_Driver_Signed_V0.1.zip
= Power up Nexus by plugging it into host

= Connect Nexus to the PC through USB cable

= Download the USB driver file

=  Go to "Device Manager"

=  Find the target device that need to install the driver

=  Right-click on the device and select Update Driver Software
= Select Browse my computer for driver software

= Browse you PC and select the driver file

= (Click Next and wait until the driver is installed
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Step 2: Download Software

[ DOWNLOAD ]

Step 3: Connection & Initialization

Once the software was downloaded, you can access it and the below screen should appear:

Connect

EXUS ANALYZER

Device: |osFP v Connect

Device detected

Simulation

Firmware revision: 0.4
Device PN: ML4066-OSFP-ANA-V2

Choose the device form factor accordingly and press “Connect”.

Press “Simulation” for a GUI test run without hardware: Simulation mode is also accessed through a
simulation license provided by MultiLane.


https://www.multilaneinc.com/wp-content/uploads/2023/10/Setup_Nexus-Analyzer_v0.5.9.5_2023-10-30.zip
https://www.multilaneinc.com/wp-content/uploads/2023/10/Setup_Nexus-Analyzer_v0.5.9.5_2023-10-30.zip
https://www.multilaneinc.com/wp-content/uploads/2023/10/Setup_Nexus-Analyzer_v0.5.9.5_2023-10-30.zip
https://www.multilaneinc.com/wp-content/uploads/2023/10/Setup_Nexus-Analyzer_v0.5.9.5_2023-10-30.zip
https://www.multilaneinc.com/wp-content/uploads/2023/10/Setup_Nexus-Analyzer_v0.5.9.5_2023-10-30.zip
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Upon connection and initialization, below is how the Nexus GUI appears on screen

Monitor Module Controls | FEC | CDB | Control Signal | R/W Functions | MSA Table MSA Validation Module Emulation | VCC | Current | 12C | Scope | State Machine Analysis

Pause Monitor  Monitor
wres

B vom W Low waming [ High Warning | Low Alarm | High Alaram

Module Sensors &

| ——— @ vecsupply 37 @) auxt msw (] Auxz 2ss2e6 (] Auxs 168578 [ | State Changed [ )

TX Monitor

Power

Power

Power 3.

Power 3.

Power 3.

Power 6.

Power 3.

Power

Network path state machine test stopped.

LOS | LOL
L0S | LoL
L0S | 1oL
LOS | LoL
10s | LOL
10s | LoL
L0S | LoL

L0s | LoL

Loss of Signal

RX Monitor

CH1 Power 3.2768

CH2 Power 3.2818

CH3 Power 3.2878

CH4 Power 3.2978

Power 6.541

Power 3.2028

Power 3.2948

Power 6.5285

Configuration
INITIATOR Mode  Disconnect

OSFP Analyzer Simulation

State Changed

Module State MeduleReady

10S | LoL
LOS | LoL
LOS | LoL
10s | LoL
LOS | LOL
LOS | LoL
10s | LoL

10S | LoL

Adapter Temperature: 31 °C Analyzer Temperature: 6 °C

For more information about the Nexus unit, the firmware and software revisions implemented and

used, refer to “Settings” and “Help” on the top left corner of the GUI:

Under “Settings” you will find:

Mexus Analyzer

Settings | Help

SW Parameters
Device Check
Device infa

License
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o SW Parameters: This is available to check storage information, log size of files to be
exported from Nexus throughout the application and their respective location.

o SW Parameters also allows user to increase the log size of all data to be measured and
saved throughout the application, in the following tabs: 12C, VCC, Current and Scope Mode.

Voltage Reference 33 V

Log size (s) 6 Set

(Est

C:\Users\saawar
Log file location  \AppData\Reaming Change location
\Nexus Analyzer

Maximum disk 30

C:\Program Files\MultiLane SAL

Simulation file location T R

Change location

Clean History

Disk Information

1B4GB Used space
746GB Free space

o Device Check: press on “Check Device” for a device power up health check. The LEDs on the
right side of the window will either turn green, indicating a healthy device, or red, indicating
an issue in the power up of Nexus.

Device Health Check

Temperature Sense Fault
Analyzer diagnostics
Voltage Sense Fault

Slave MCU Communication Fault

12C Setup Fault

MCU diagnostics

ADC Setup Fault

PLL Setup Fault

Check Device

10
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o Device Info: check Nexus Part Number and Firmware Revision, as well as device Serial
Number.

EXUS ANALYZER

Device PN
Firmware Revision Update Firmware

Device SN

o License: this is useful to users with ML4066-NX-HW who want to upgrade to ML4066-NX-
Pro which will require a license. Users with ML4066-NX-Pro will not need a license.

Add License Key
Enter Provided License Key
License

Check License Apply License Generate Info

Press “Help”, and then “About us” for more information on the Software revision being used and
accessing software revision history:

®

exusanaLyzer MultiLane

Change Logs:

# Release Note
#4v0.72.1 - [24-05-21]
#44 Fixed
- Control signal status bar display. [QSFPDD]

##v0.7.2.0 - [24-05-15]
##8 Fixed
- FEC bug behavior. [ALL]

#4 v0.7.1.0 - [24-05-09]
#44 Fixed
- Message sentence on Module control. [ALL]

For Technical Support : Application version: v0.7.2.1

dctssupport@multilaneinc.com Guide

www.multilaneinc.com

11
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Nexus GUI Features

Monitor Diagnostic and Versatile Diagnostic Monitoring

Module Controls Access to TX and RX controls

FEC Monitor FEC status on their module.

Common Data Block (CDB) Update their module firmware.

i S Access to low-speed signals in three different
modes

R/W Functions I12C read/write operations

MSA Table Gives the user access to their module memory.

MSA Validation Full CMIS/SFF register sweep.

Module Emulation Emulation Module Memory to validate the host.

VCC Continuous VCC Supply measurements.

Current Continuous and in-rush current measurements.

12¢ 12C packets capturing and packet details
analysis.

Scope Mode SCL, SDA, VCC and Current measurements.

State Machine, Data Path State Machine, and

State Machine Analysis Tab Module State Behavior tests available.

Nexus operates in three modes:

= Target mode: the analyzer acts as a module for a host DUT. Nexus will emulate module
memory and behavior, while the user tests host capabilities, including R/W capabilities.

= |nitiator mode: the analyzer acts as a host for a module DUT. Nexus will emulate host
behavior and access everything on the module inserted including memory, low-speed
signals, all parameters advertised, effectively testing module functionality and CMIS
implementation.

= Bypass mode: the analyzer monitors exchange between host and module, accessing and
testing communication between the two.

Initiator Mode: Bypass Mode: Target Mode:

Nexus acts as host and Nexus reports on communication Nexus acts as module and
communicates with module between host and module communicates with host



EXUS ANALYZER

multiLane !

To change the mode of Nexus on the GUI, follow the steps below:

multiLane

Configuration

INITIATOR Mode  Disconnect

Manitor | Module Controls | FEC | €DB | Control Signal | R/W Functions A MSA Table =MSA Validation Module Emulation | VCC | Current | 12C | Scope | State Machine Analysis

Pause Monitor  Monitor Refresh Rate

(Pressemter to et Ve
B vom

Module Sensors

Temperature 50

TX Monitor

Power

Power

Network path state machine test stopped.

QSFP Analyzt
Legend

W) Low waming (W8] High Warming | 4 | Low Alarm High Alaram Loss of Signal Lossof Lock | | State Changed

Initiator mode enabled.
The Analyzer acts as a host and has control over the module.

Target Bypass Initiator

12C Speed

Analyzer

tos|o.  Pur [ Power 65285 mw v

Sate L

estorted due to fadbed com Adapter Temperature: 14 °C Analyzer Temperature: 41°C

o A: Press on this button to access all three modes
o B: This window will appear after pressing the button from A
o C:Press any desired mode

Setting 12C Speed;

User can set an 12C speed to work through their application by following the steps below:

Nexus Analyzer

Settings  Help.

Monitor | Module Controls | FEC CDB | Control Signal = R/W Functions | MSA Table MSA Validation | Module Emulation | VCC | Current | 12C  Scope | State Machine Analysis

Pause Monitor  Moni

B vom

Refresh Rate

enter to Set Value)

Module Sensors

Temperature 50

TX Monitor
Power 6.5535
Power
Power
Power
Power
Power
Power

Power

Network path state machine test stopped.

13
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Configuration
INITIATOR Mode  Disconnect
o imulation

ms

‘ Legend

U] Low Warning [ High Warning | L4 | Low Alarm | High Ataram Loss of Signal Loss of Lock State Changed

IUELOr IMoUE enaviea.

The Analyzer act host and control over the module.

Target Bypass Initiator 12€ Speed

Analyzer |

Module

Bi [ 12C Transaction

Bias wazze  wmm e

r Temperature: 14 °C Analyzer Temperature: 41 °C
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Set Control Signals Defaults:

multiLane

Configuration
Monitor Module Controls | FEC | CDB | Control Signal | R/W Functions | MSA Table | MSA Validation Module Emulation | VCC | Current | 12C | Scope | State Machine Analysis | ePPS ot i
Standard ccmis |~ OSFP Ana

P: Monit ]
ouse Momttor ™ Mo rorRefrBllRatz 500 Legend

B vom (0] Low Waming [8] High Warming | Low Alarm | HA | High Alaram Loss of Signal Loss of Lock State Changed

Module Sensors 5 Initiator mode enabled.

The Analyzer acts as a host and has control over the module.

Temperature 1 @ vecsupply 36 3
Bypas:

LPMode Resetl Modsell
TX Monitor

@ Low State @ Low State

Lo @ High State @ High State
O Rete

Analyzer

ModPrst.

® Lo

Module

O Release State
| [ 12C Traneaction
Bi.

Bias 65996 mA tos|loL  feun Power 65285 () os|oL
" [

Analyzer mode changed to INITIATOR.

After choosing a mode to enable and work with, user can access low-speed signals on plug/host side
to override them. These low-speed signals are accessible at any point in the GUI.

On the bottom left of the Ul, there is a status bar for Nexus, and it will be updated throughout user
application, effectively resetting when the user disconnects from the GUI, see example below

Nexus Analyzer multiLane
Setti Help Configuration

Monitor | module Controls | FEC | COB | Control Signal | RAW Functions | MSA Table | MSA Validation | Module Emulation | VCC | Current | 12C | Scope | State Machine Analysis bkttt il

Standard ccms | v OSFP Analyzer
TX Controls RX Controls

‘Output Disable Polarity Flip Squelch Disable  Force Squelch Output Disable  Polarity Flip ~ Squelch Disable
Tx1 Rx1 Rx1 Rx1

Rx2 Rx 2 Rx2

Rx3 Rx3 Rx3

Rx 4 Rx 4 Rx 4

Rx 5 Rx 5 Rx5

Rx 6 Rx6 Rx6

™7 Rx7 Rx7 Rx7

Tx8 Rx 8 Rx 8 Rx8

Input Equalization Output Amplitude Output Pre-Cursor Output Post-Cursor
™ @ Rx1 - Rx1 ' ) Rx1 g 2

'Y Fr Rxz : ) Rx2
' 3 A3 Rx3
Rx4 ) Rx4
. Rx4
. xS ) RxS
Rx5
Rx6 Rx6
Rx6
Rx? (0 Rx7
i Rx8 ; Rx8
Rx8

ed capturing

Module asserted to reset erfos Adapter Temperat Analyzer Temperature

14
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Firmware Upgrade on Nexus:

The latest firmware revision on Nexus is v0.5.1.5.
It is possible to update the FW revision directly from user side, following the steps below:

= On the top right of the Ul, press on Settings -> Device Info -> Update Firmware
= You will be redirected to FW packages already downloaded with the full Nexus Ul setup:
o OSFP/QDD FW packages will be available
o Select the corresponding form factor, and select “QDD_FirmwarePackage.hex” or
“OSFP_FirmwarePackage.hex”
= Update device
=  Please reach out to dctssupport@multilaneinc.com for a FW upgrade guide.

The FW Upgrade procedure might require the disabling of anti-virus of the laptop in use. Please
refer to your IT department.

In the case that this is not possible, try using a laptop that is not limited to your company firewall
restrictions

Nexus Analyzer

Settings Help

MSA Valic

EXUS ANALYZER

Device PN MLA066-OSFP-ANA-V2

Firmware Revision 0.3.1.5 Update Firmware

Device SN v0:A90967:A840000017260SNPO0A3

Additionally, please be in touch with our team as we can ship the unit to the nearest location and
upgrade the FW from our side

15
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Nexus GUI Features

Monitor

Digital Monitoring

multiLz

Mosiltar Module Controls | FEC | CDB  Control Signal | R/W Fumctions  MSA Table MSA Velidation | Module Emulation VOC Curent 120 | Scope  State Machine Analysis

Pause Manitor Mot

L W Low waning [ 1sgh Warming | Low Alarm ¥igh Alaram o of Sign State Changed

Moduile Sensors 53

Temperature 31 w | ] _ State Changed | | Module Stats Modulesissey
TX Monitor R Manitor

Power 63535 ww v [ wsfw. [ CH1 Power mom v 105 | Lot

13019 W v | | 105 | LoL CHZ? Power 5318 - | o8| oL

L0% | LoL L ] CH3 Power X578 mw v LO% | Low

Lo | Lo CHA  Power 290 9 | 108 | Lo

105 | LoL [ CH5 Power 8501 ¥ 1 s |

wsjwoe © | CHG Power X528 - LO% | LoL

10§ | LoL CHT Power 32508 « ] os|io

os|oL B [HE Power 85 v [ s

Module assarted to resel Audiapiner T para Temparanure: 155

= Qperates in initiator mode

= Module monitoring interface

= Color coded high alarms/ high warnings.
=  Color coded low alarms/ low warnings.

Module Sensors can be docked to the top of the GUI by pressing on the docking icon, right side of
“Module Sensors”

16
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INITIATOR Mage Disennnect

Pauise Moniter  Maonit

ow

Sample 12 | 17498
Somple 17 11988

= Qperates in initiator mode
= Access to enabled/disabled groups in the module
= |ndexing available for module interrupts

17
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Module Controls
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FEC COB  Control Signsl R/W Functions MSA Teble | MSA Velldstion Moduls Bmulstion VOO Cuvent | 120 Soope  Seste Maching Anshysis

RX Contrals

Output Dhsable Palarity Flip Squeich Disable Force Squelch Output Disable  Polarity Flip  Squeich Disable

Tu 1 o Tl 1 Rl t Rx1

T2 w2 e 2 e 2 Rx 2

=8

Irpust Fqualizntion

™l W

= Initiator Mode
=  Gives user access to TX and RX controls
o Output disable
o Polarity flip
o Squelch disable
o Force squelch

= Control and monitoring over TX equalization techniques.

FEC
The FEC Tab includes FEC Advertisement, FEC Configuration and BER/FEC Monitor.

As soon as user hovers their mouse on the FEC tab in either window, a tooltip will appear to indicate
each register read from for each corresponding parameter.

In FEC Advertisement, Nexus will read register 130 from page 13h to determine whether the module
used supports Host and Media side FEC. In case of no FEC support, this tab will cease to function.
Otherwise, Nexus will proceed to read the set of registers 128, 131, 132, 133, 134, 135, 136, 137,
138, 139, 141, 142, from page 13h. From the data read, Nexus will monitor the correct parameters in
Host and Media side FEC.

18
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=  QOperates in initiator mode
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Pt it

Prs Lsww § ool i
e Lol

L e
o Lo

Chen oy Fer s Futtrrs.

LE e b e e
‘mr

e e e LT

=  FEC advertisement for transceiver characteristics

= Access to post FEC

=  FEC Monitoring interface for BER, error count, and SNR

Reads FEC diagnostics from module, implements MSA formatting and presents final BER data

19
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FEC Configuration

FEC Configuration feature allows the user to correctly configure module parameters before
monitoring BER/FEC. Parameters include Host and Media PRBS generator and checker clocks, as well
as host and media side parameters for each of the channels as shown below.

multiLane

™ BER/FEC Monitor
I
Auto Restart Gating

Astonal {iock * Measurement Time & ux

Madha PRI & Ambernal ek Reset Ervor Information . Update period Select

Refresh All Refrech Channel 4

:::':nd;l Channel 4 Host Side Charired 4 Media Side
hyto

Channels Grramratar “heck: Cirnerabes
Enabie Erable
Data Imoert i Data bnu Dists Invert

Pre

Pattern

Pattern

Loophack Loap back
Cutput Enabie Output Enabile
« Input Enable Inpat Enable

Dingnastics Mask

= Allows user to configure module
= QOperates in Initiator mode
= Allows user to set PRBS generator clock on host and media side
Allows user to configure each channel by itself including generator and checker, loopback, and

diagnostics mask on host and media side

20
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Monftor  Module Contrels | ppe | CO8 | Control Signal /W Fanctioms  MSA Table MESA Validation  Module bmulation VOO Carent | 120 Soope | State Madhine Analysis

mant  FEC Configuration AT

Tostad Bits Conat
0.000e0

Total Bits Count

0.0000

Total Bits Count

Total Bits Count

Emor Cownt Vot Bits Count

o

[

Error Conirdt

lane § 0-000e0 L]

FF raad from registar 130 in page Lh.

00000
Total Bits Count
D000
Tertal Bits Couit
0.000e0

SMR

0.00

SNR

0.00

SNR

SNR

SNR

MR

.00

Tiskal Bite Conant

Total Bits Count

0.000e0

Total Bits Count

0.0000

Tertal Bits Count

0.000wd

Tistal Bits Caunt
000080

Total Bits Count 5
0.000e0

Total Bits Count

]

Total Bits Count S

=  QOperates in initiator mode

= FEC Monitoring interface for BER, error count, and SNR

Reads FEC diagnostics from module, implements MSA formatting and presents final BER data

Media Side:

=  BER: Page 14h, registers 208 through 223. The values read are then calculated through F16
equation as per CMIS5.2, section 3.4.

=  Error count: page 14h

O

o

o

O

Lanes 1 and 5:
Lanes 2 and 6:
Lanes 3 and 7:

Lanes 4 and 8:

registers 192 through 199
registers 208 through 215
registers 224 through 231

registers 240 through 247

= Total Bits Count: page 14h

O

O

O

O

Lanes 1 and 5:
Lanes 2 and 6:
Lanes 3 and 7:

Lanes 4 and 8:

registers 200 through 207
registers 216 through 223
registers 232 through 239

registers 248 through 255

=  SNR: page 14h, registers 240 through 256. The values read are then divided by 256 as per
CMIS5.2, section 8.13.3

21
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Host side:

= BER: Page 14h, registers 192 through 207. The values read are then calculated through F16
equation as per CMIS5.2, section 3.4.

=  Error count: page 14h
o Lanes 1 and 5: registers 192 through 199
o Lanes 2 and 6: registers 208 through 215
o Lanes 3 and 7: registers 224 through 231
o Lanes 4 and 8: registers 240 through 247
= Total Bits Count: page 14h
o Lanes 1 and 5: registers 200 through 207
o Lanes 2 and 6: registers 216 through 223
o Lanes 3 and 7: registers 232 through 239
o Lanes 4 and 8: registers 248 through 255

= SNR: page 14h, registers 208 through 223. The values read are then divided by 256 as per
CMIS5.2, section 8.13.3

Common Data Management (CDB)

CDB operates in initiator mode

multiLane

Monitoring
Ada mperature 21 Analyzer Temperature 27

Discannect

Monitor FEC C€DB Control Signals R/W Functions MSATable MSA Validation Module Emulation VCC Current I12C Scope State Machine Analysis
Features W:500 et e 0Ty s Commands FW Download Command

CDB Performance/Data Monitoring Man
« Record Type

Link Mode : lane18  RefreshLPL

No Operation Clear All v E Clear/Read LPL
¥ Module Temperature
PM Feature Information ¥ vcc e Clear/Read EPL
¥ Auxd Mowe v ane 25-3 Refresh EPL
AuX2 ¥ Per
Data Monitoring and ing Cor s AUX3

Refresh Refresh and Read LPL

Read PM Additional Features
e Laser Temperature

Get Data Path PM LPL/EPL Get PM Host Side LPL/EPL

- o Frame Error Count 7 Host Side Lane SNR
DM and Recording Advertisement Clear and Read LPL e P S D ———

DM Advertisement Refresh and Read EPL B Bytes ~ Host Side Pre-Fec Ber

Clear and Read EPL v Data Path Lane 1-8

Te ature Histogram
¥ Save Current histogram to NVR v th Lane 9-16 Command Progress
r Data Path Lane

Return hist r - I
LT Ll 7 Data Path Lane 25-32 L
Clear Temperature histogram Clear and Read LPL Clear and Read EPL Success

Temperature Histogram Refresh and Read LPL

Clear and Read LPL
Refresh and Read EPL
Clear and Read EPL

22
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Performance and DataMonitoring

= CMD 0200h PM Controls: Extract Performance Monitoring data records such as
minimum/average/maximum values. “No Operation” reads the most recent values, while
“Clear All” clears the extracted values for all lanes in the interconnect.

=  CMD 0201h PM Feature Information: Reads the PM’s additional features.

=  CMD 0280h Data Monitoring and Recording Controls: “Refresh” loads the most recent
attributes. “Clear All” clears all values for all parameters for all lanes at the same time.

=  CMD 0281h Data monitoring and recording advertisement

=  CMD 0290h Temperature Histogram: Displays the temperature intervals of the interconnect
and how long it stayed at each temperature interval.

=  CMD 0210h, 0211h Get Module PM LPL/EPL: Choose parameters of the module’s
performance monitoring records, and replace the current values of the minimum, average,
and maximum values. “Refresh” replaces the old values, while “Clear and Read” reads and
resets the old values.

=  CMD 0212h, 0213h Get PM Host Side LPL/EPL: Choose parameters of the host’s
performance monitoring records, and replace the current values of the minimum, average,
and maximum values. “Refresh” replaces the old values, while “Clear and Read” reads and
resets the old values.

= CMD 0214h, 0214h Get PM Media Side LPL/EPL: Choose parameters the performance
monitoring records of specific lanes, and replace the current values of the minimum,
average, and maximum values. “Refresh” replaces the old values, while “Clear and Read”
reads and resets the old values.

= CMD 0216h, 0217h Get Data Path PM LPL/EPL: Choose the data path for specific lanes and
replace the current values of the minimum, average, and maximum values. “Refresh”
replaces the old values, while “Clear and Read” reads and resets the old values.

multiLane

Configuration
ure | 23 Analyzer Temperature 27 OSFP Al

INITIATOR Mode Disconnect

Moniter FEC CDB Control Signals R/W Functions MSATable MSA Validation Module Emulation VCC Current I12C Scope State Machine Analysis

U Performance/D Commands FW Download Command

CDB Performance/Data Monitoring e Get PM Media Side LPL/EPL

M NR 8 bytes
Get Module PM LPL/EPL

~ Record Type

M ~ | LinkMode pa ) . Media Side PAMA LTP Refresh LPL

Bytes Record Type
No Operation Clear All Clear/Read LPL
¥ Module Temperature

PM Feature Inft on ¥ v -2 Clear/Read EPL

v Auxi e v F Refresh EPL
AUX2

Read PM Additional Features

Data Monitoring and Recerding Controls
Refresh Clear

oM cording Advertisement

DM Advertisement

Temperature H

¥ Save Current histogram to NVR

Return histogram
Clear Temperature histogram

Temperature Histogram

23

AUX3
Refresh and Read LPL

Clear and Read LPL
Refresh and Read EPL
Clear and Read EPL

Temperature

Get Data Path PM LPL/EPL
Frame Error Count
Media Side Pre-Side Ber

8 Bytes
T

Clear and Read LPL Clear and Read EPL

Get PM Host Side LPL/EPL

¥ Host Side Lane SNR

¥ Host Side PAMA LTP
Host Side Pre-Fec Ber

¥ R

La
Lane
Lane
Refresh and Read LPL
Clear and Read LPL
Refresh and Read EPL
Clear and Read EPL

Command Progress
I

Si
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CDB Commands

=  CMD 0000h Query Status

=  CMD 0001h Enter Password

= CMD 0002h Change Password

= CMD 0003h Enable/Disable Password Protection
=  CMD 0004h General Abort

=  CMD 0380h Loopbacks

multiLane

Monitoring Configuration
Adapter Temp: e S Analyz

INITIATOR Mode Disconnect

Monitor FEC CDE Control Signals R/W Functions MSA Table MSA Validation Module Emulation VCC Current 12C Scope State Machine Analysis
Performance/Data Monitoring Commands FW Download Command

CDB Feature and capabilities Support Firmware Update Features Implemented | '

Module Features Performance Monitoring Bert And Diagnostic
Read FW Features

3 4 7 8 |

00AOh-00AFh

IDOh-00DFh ¢
0DEOh-00EFh
IFOh-00FFh
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CDB Features

=  CMD 0040h Module Features: Identifies which commands are supported, from CMD 0 to
CMD O0OFF along with the maximum CDB command execution time.

= CMD 0042h Performance Monitoring: Identifies which commands are supported from 0200h
to 02FFh.

=  CMD 0043h Bert and diagnostics: Identifies CMD 0300h to 03FFh.

=  CMD 0041h Read FW Features: Identifies many parameters supported the firmware features
including firmware download transfer type, if copy/abort/full image readback commands are
supported, start command payload size, erased byte, the firmware update features, if
read/write firmware is supported, the firmware can be upgraded, etc. Use this feature to
determine whether a device supports LPL or EPL firmware.

= The green buttons indicate which commands are supported.

multiLane

Analyzer Temperature 27

INITIATOR Mode Disconnect
Monitor FEC (CDB Control Signals R/W Functions MSA Table MSA Validation Module Emulation VCC Current I2C Scope State Machine Analysis
Features Performance/Data Monitoring Commands Ba' B2 Va1
CDB Firmware Download Commands T

Get FW Version

irmware Image Version
0203 Refresh

Abort
Abort Firmware
Export
Command Progress
I

he new firmware imag
Commit Image
Copy firmware image

CopylmageAtoB  CopyImage Bto A

CDB FW Download Commands

= CMD 0101h, 0103h, 0107h Program LPL: Loads the firmware binary file for Local Payload
(LPL). Allows for updating interconnect firmware.

= CMD 0101h, 0104h, 0107h Program EPL: Loads the firmware binary file for Extended Payload
(EPL). EPL support varies depending on the interconnect. Allows for updating interconnect

firmware.

= CMD 0101h, 0105h, 0107h Read Image LPL: Read the latest upgraded firmware image using
LPL

= CMD 0101h, 0106h, 0107h Read Image EPL: Read the latest upgraded firmware image using
EPL.

= Export Image: Exports an image of the firmware after the read is completed as a .bin file,
which in turn can be loaded into and read by other interconnects.

=  CMD 0102h Abort FW download: Stops the firmware from being installed onto the
interconnect.
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= CMD 0109h Run image: After the new LPL or EPL Firmware is loaded, this command switches
to the latest firmware image. Does not replace the existing firmware image on the
interconnect.

=  CMD 010Ah Commit image: Replaces the firmware image on the interconnect with the new
loaded firmware image. Prior to this command being executed, the old firmware will still be
executed on startup. Always ensure the new image is running perfectly (by running it on the
interconnect using the previous commands) before using this command.

= CMD 0108h Copy image A to B/B to A: In the event of two images being present on the same
interconnect and both images are written to flash, this command makes ensures that both
images are identical, with the copied image being specified in the commands as either image
A to image B, or image B to image A.

= CMD 0100h Get FW Info: Loads the information about the latest firmware on the
interconnect, for both image A and image B.

Control Signals

The control signals tab showcases the low-speed signals specific to each form factor, with the ability
to drive them high or low. This tab operates in three modes, Initiator, Bypass and Target, effectively
testing host and module side to validate each in regard to low-speed signals.

In Initiator mode, user can drive the low-speed signals of the module, validating that the module
responds to host commands. In Bypass mode, user would be testing 12C between host and module.
In Target mode, user can drive the low-speed signals on the host side, validating that the host
responds to low-speed signals changes.

This tab allows users to validate 12C on both their host and module, and overall CMIS Compliance.
For instance, user can change a control signal on their host, and validate its’ change by placing Nexus
in Target mode and reading the low-speed input and output signals.

multiLane

Configuration

Monitor | Module Controls | FEC | CDE | control Signal R/W Functions | MSA Table =MSA Validation Module Emulation VCC  Current [2C  Scope INITIATOR Mode ] Ep—

State Machine Analysis | ePPS OSFP Analyzer

Analyzer(initiator) Output  C Start Analog Reading AutoScale

LPMode Resetl ModSelL

®igh ®iigh High

Low Low olow =

Dol
Analyzer(Initiator) Input C

IntL ModPrsL

®High High

Valtage (V}
o

Low olow

Pullup Resistor

. . Pulled up

Value too Low
42120 4212K0

Value too High
SDA scL

Connected successfully to QDD. Adapter Temperature: 41 °C Analyzer Temperature: 43 °C

= Qutput/Input Signals:
= Read/ drive control signals
=  Analog sampling of signals in real time
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= Graph features vertical and horizontal markers.

= Pull up resistors: display SDA and SCL resistors values, where 12C should be in idle state to
detect accurate values.

= Ability to export/import data

= Ability to dock Output Signals to the top of the GUI and control them throughout the
application

Access to OSFP low-speed signals in three modes

LWPn RSTn INTn
Initiator Output signal Output signal Input signal Input signal
Bypass* No control No control No control No control
Target Input signal Input signal Output signal Output signal

Access to QSFP-DD low-speed signals in three modes:

m LPMode ResetL IntL ModPrsL
Initiator Output signal Output signal Input signal Input signal
Bypass* No control No control No control No control
Target Input signal Input signal Output signal Output Signal

*In bypass mode, Nexus only samples the signal between host and module.
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I2C Read/Write Operations

multiLane

Monitoe FEC CDB Contral Signals AW Functions MSA Tshle MSA Validation WOC Current 12C Scope  Seate Machine Analysis

Read/Write Byte Acharced

Operates in initiator mode

= Single byte read/write operations
= Multiple byte read operations
= Advanced R/W used to read from or write to multiple registers simultaneously

MSA Table

The MSA Table tab works in Initiator mode, giving the user access to their Module Memory. Nexus
will display the module memory, with address and description of each register. With a “Read Data”
button, user can read the contents of every register in the module memory. In addition to reading,
user can write or change the value of each register, by double clicking on the box of either the “Data
(Hex)” or “Data (Dec)” columns of the desired register. To cement the changes, press on “Write Data
to Hardware”.

Pages Y Address Data (Hex) Data (Dec) Data (Ascii) Description Read Only *
Pages : LowMem - 128 items

LowMem o o

28



EXUS ANALYZER

multiLane !

The module memory can be read for all pages at once, or user can also filter the pages and read only
a few at once. (link this to table that shows how to filter)

Monitor FEC CDB Control Signals R/W Functions MSA Table MSA Validation

Data (Ascii)

Clear Filter

LowMem

LowMem
LowMem
LowMem
LowMem
LowMem
LowMem
LowMem
LowMem
LowMem
LowMem
LowMem
LowMem
LowMem
[P Page 14
LowMem
LowMem
LowMem
LowMem
LowMem
LowMem
LowMem

LowMem

= QOperates in initiator mode
= Select page(s) to read

multiLane

Module Emulation VCC Current 12C Scope State Machine Analysis

Description Read Only
Identifier

Revision Compliance

Characteristics

Module State

Bank 0 flag summary

Bank 1 flag summary

Bank 2 flag summary

Bank 3 flag summary

Data Path/Module firmware fault and Module State changed flag
Latched VCC3.3/Temp Alarm and Warning

Latched AUX1/2 Alarm and Warning

Latched Vendor Defined/AUX3 Alarm and Warning
Reserved

Custom

Internally measured Temperature 1 MS8
Internally measured Temperature 1 LSB

Internally measured Supply 3.3v MSB

Internally measured Supply 3.3v LSB

Internally measured AUX1 MSB

Internally measured AUX1 LSB

Internally measured AUX2 MSB

Internally measured AUX2 LSB

Internally measured AUX3 MSB

= Read data from device for selected page(s)

=  Save data to file
= Load data from file

= Write data to hardware to have the data required in respective addresses
= Read only column: checked boxes refer to read only registers, while unchecked boxes refer to
read/write registers, as per MSA. Use these to make R/W registers RO, and RO registers R/W,

affecting MSA compliance why?

INITIATOR Mode

Read Data

Load Data from file

Save Data to file

Write Data to Hardware

Revert Read Only

= Revert read only: revert back to the original type access of all registers as per MSA
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MSA Validation

MSA Validation tab objective is to validate the CMIS implementation on the module, or the host.
On the Module side, MSA Validation works in initiator mode. User can select a standard:

= CMIS standard: user can validate module memory against the CMIS specifications.
= Custom standard: user can edit the CMIS specifications displayed by Nexus, or user can load
their own custom standard. Further details explained below.
The user can validate their module memory in two different levels:

= Register level validation: Nexus will validate each register against the CMIS standard. If in
that register one bit is writable, Nexus will consider the whole register to be writable and
validate as such.
=  Bit level validation: Nexus will validate the access type of each bit in every register, giving
the user the respective details.
The levels are available for both CMIS and custom standards.

Module side

Nexus Analyzer multiLane

Settings  Help Configuration

Monitor | Module Controls | FEC | CDB | Control Signal | R/W Functions | MSA Table | psa Validation | Module Emulation | VCC | Current | 12C | Scope | State Machine Analysis ched bbb it
Standard ccmis | v OSFP Analyzer

| Module T
Select a standard:  CMIS b Read and Validate Data Save Data Generate PDF report

Validation Table

Page : LowMem - 128 Items
- 128 Items
- 128 Items

128 Items

128 Items
128 ltems
8 ltems
128 Items
128 Items
128 ltems

- 128 Items

A\ Data s purely simulated and may not be reflective of real-time performanc Adapter Temperature: 24 “C Analyzer Temperature: 11 °C

= Qperates in initiator mode
= Select page(s) to read
= Read data from device for selected page(s)
= Select validation type: Register Access Type Validation or Register Content Validation, or
both
= Validation on bit level available
= Validate data against selected standards:
o CMIS: Nexus validates module memory map against CMIS specifications and standards.
Bit level Validation available.
o Custom: Nexus validates module memory map against user custom standards.
Customization on bit level available.
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=  Save data to file
=  Load data from file

=  Generate PDF report for the selected page(s)

multiLane !

CMIS VALIDATION

After validating the chosen page(s), a set of pass/fail registers appear as shown with the respective

description of success or failure

multiLane

Monitor FEC CDB Control Signals R/W Functions MSA Table 'MSA Validation Module Emulation VCC Current 12C Scope State Machine Analysis

Select s validation type:  Type and Content Valdation Read Data

Validation Table

02
o
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

One example reads:
Page 01, Address 136-
Register Access Type Validation: Failed

Register Content Validation: Passed

Notes: address 136 of Page 01, Read Only Register. Access type Failed: Register is writable.

Register Content Passed.

Validate Data

Save Data Load Data From File Generate PDF report

Address 128 of Page Page 01, Register Access type Passed. Register Content Passed.
Address 129 of Page Page 01, Register Access type Passed. Register Content Passed,
Address 130 of Page Page 01, Register Access type Passed. Register Content Passed.
Address 131 of Page Page 01, Register Access type Passed. Register Content Passed.

Address 132 of Page Page 01, Read Only Register. Access type Failed: Register is writable. Register Content Passed.
Address 133 of Page Page 01, Read Only Register. Access type Failed: Register is writable. Register Content Passed.
Address 134 of Page Page 01, Read Only Register. Access type Falled: Register is writable. Register Content Passed.
Address 135 of Page Page 01, Read Only Register. Access type Falled: Register is writable. Register Content Passed.
Address 136 of Page Page 01, Read Only Register. Access type Failed: Register is writable. Register Content Passed.

Address 137 of Page Page 01, Read Only Register. Access type Failed: Register is writable. Register Content Passed.

Address 138 of Page Page 01, Read Only Register. Access type Failed: Register is writable. Register Content Passed.
Address 139 of Page Page 01, Read Only Register, Access type Falled: Register is writable. Register Content Passed,

Address 180 of Page Page 01, Register Access type Passed. Register Content Passed.
Address 141 of Page Page 01, Register Access type Passed. Register Content Passed.

Address 142 of Page Page 01, Read Only Register. Access type Failed: Register is writable. Register Content Passed,
Address 143 of Page Page 01, Read Only Register. Access type Falled: Register is writable. Register Content Passed,
Address 144 of Page Page 01, Read Only Register, Access type Falled: Register is writable. Register Content Passed,
Address 145 of Page Page 01, Read Only Register. Access type Failed: Register bs writable. Register Content Passed.
Address 146 of Page Page 01, Read Only Register. Access type Failed: Register is writable. Register Content Passed.
Address 147 of Page Page 01, Read Only Register. Access type Failed: Register is writable. Register Content Passed.

According to the CMIS specifications, address 136 of page 01 should be Read Only in a compliant
module. Nexus tries writing to the register and succeeds, resulting in a Fail on Register Access

Type.
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Bit Level Validation

multiLane

Configuration
. - OR Mode Discannect
Monitor | Module Controls | FEC | CDB | Control Signal | R/W Functions = MSA Table | s Validation | Module Emulation | VCC | Curent | 12C | Scope | State Machine Analysis

Standard comis | v OSFP

| Module TS
Select a standard: | CMIS b Read and Validate Data Save Data Generate PDF report

Validation Table

Page ~ ¥ | Aekdress | Dota (o) Contontyaiation
Mem - 128 ftems

Mem
n

LowMem

Validation Done. e ted and may not be reflective of real-time performance. Adapter Temperature: 10 °C Analyzer Temperature: 22 °

One example reads:

LowMem, Address 2-

Register Access Type Validation: Failed
Register Content Validation: Passed

Expand for more details:

. Type Content
Bits Type Range Notes
yp 9 Validation | Validation
Reserved, access type and

0-1 RESERVED 0-0 Undefined | Undefined
fi fi content validation undefined

Access type validation Failed:
2-3 RO 0-1 Failed Passed Writable, content validation
passed.

Reserved read only. Access
type validation Failed:

45 | RO 0-0 Failed Undefined ype vataation rarea:
Writable. Content validation
is undefined.

Access type validation Failed:
6-7 RO 0-3 Failed Passed Writable, content validation
passed.
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When a register or a bit within that register are undefined as per CMIS, Nexus validates them as
such.

Otherwise, each bit or pair of bits are validated against their Type, and Content specifications as
per CMIS.

Custom Validation

The CMIS memory map includes registers and bits that are open to customization. In addition, a user
may want to customize a few registers to their liking, effectively not fully complying to the CMIS
standards.

In this case, Nexus allows users to upload their own standards as .CSV files, or allows them to edit
the CMIS memory map directly on the software, as shown in the example above and to follow.

Custom Validation is available on register and bit level, the below example follows the bit level
custom validation of address 2, LowMem.

multiLane
Help Confguration

Monitor | Module Controls | FEC | CDB | Control Signal | R/W Functions | MSA Table | pmsa validation | Module Emulation | VCC | Current | 12C | Scope | State Machine Analysis ST AR

Standard comis | v

| Module TP

Select astandard:  Custom
Validation Table Set For Validation Import from csv EXpOrt to csv Restore checked Registers to CMIS default

Page ~ Y | Address

Page : LowMem - 128 ltems
Page : Page 00 - 128 ltems

5- 128 tems

Items

Validation Done. sa e - Adapter Temperaty Analyzer Temperature:
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Follow the example below:

Select LowMem as shown below, to start with:

multiLane
Help

Monitor Module Controls | FEC | CDB  Control Signal | R/W Functions | MSA Table | Msa Validation Module Emulation | VCC Current 12C | Scope  State Machine Analysis ot i
o
Host
Solectastandard:  Custom

Validation Table Set For Validation Import from esv Export to csv Restore checked Registers to CMIS default

Page

RO/ENUM Identifier

RESERVED
"o
"0

]

flective of real time Adapter Temperature: 20 °C Analyzer Temperay

multiLane

Configuration
Monitor | Module Controls | FEC | CDB | Control Signal | R/W Functions | MSA Table | msa validation | Module Emulation | VCC | Current | 12C | Scope | State Machine Analysis ikttt erbindoania
Standard c-cvis | v

M Host
Select a standard:  Custom

g o e g Set For Validation — . = W = - & ecked Registers to CMIS default

Reserved Table Set Group

Page ~ ¥ | Address

Page : LowMem - 128 Items ol
Page - Page 00 - 128 Items.
Page : LowMem - 128 lten

LowMem

LowMem
LowMem

Set Register Remove All
LowMem

Validation Done. tais d o ctive of real-time p ce. Adapter Temperatu Analyzer Temperature: 54 °C

Upon selecting the register to customize, the window shown in the photo above will appear,
showcasing the following:

= Accessible Bits 0-7: select which or all bits to customize
= Editable Value Range of register: customize value range of selected bits
= Editable Access type and ranges of each of the bits
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Select bits to customize

Anahyzer

multiLane
Help

Monitor | Module Controls | FEC | CDB | Control Signal | R/W Functions | MSA Table | Ms Validation Module Emulation | VCC Current | 12C

INITIATOR Mode

Scope | State Machine Analysis
Standard coms | v

| Module NI

Select a standard:

Validation Table Set For Validation Imoort from csv Fxport 1o csv
Reserved Tat

Restore checked Registers to CMIS default
Page ~ ¥ | Addn

Page : LowMem - 128 lte

e 00 - 128 ltems
m - 128 lten

Lowttem

Set Register Remove All

Cancel

Lowiem RO/VALUE Module State
Lowem Bank 0 flag summary
Lowmem

Bank 1 flag summary

Validation Done.

or Temperature: 16

multiLane

Monitor Module Controls
| Module JIEES
Select a standard:  Custom
Validation Table

Page A ¥

Page : LowMem - 12

FEC | CDB | Control Signal | R/W Functions

Set For Validation

ed Table

Page : Page 00 - 128 ltems

Validation Done.
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MSA Table | wmsA validation | Module Emulation | VCC | Current

Page : LowMem - 128 lten

LowMem

LowMenm

LowMem

LowMem
LowMem

LowMenm

Set Register

12C Scope | State Machine Analysis

recked Regist

Add Range

Cancel

Module State
Bank 0 flag summ.

nk 1 flag summary

I-time perfor

Adapter Ter

Configuration
INITIATOR Mode

Standard cows

to CMIS default

r Temperature: 16 °C
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Edit access type and range through the table

multiLane

g5 Help Configuration

Monitor | Module Controls | FEC | CDB | Control Signal | R/W Functions | MSA Table | pMSA Validation | Module Emulation | VCC | Current | 12C | Scope | State Machine Analysis FUTINICN Wox: ¥

OSFP Analyzer

I Host

Select a standard:

Custom

ecked Registers to CMIS default

Validation Table Set For Validation

Reserved Table

Page ~ ¥ Address

Page : LowMem - 128 ltems

ge : Page 00 - 128 tems
Page : Page 00 - 128 ltem: Set Group

Add Range

Edit Range

LowMem

Bank 1 flag summary

Adapter Temperature: 25 *C Analyzer Temperature:

Analyzer made changed to INITIATOR.

multiLane !

Disconnect

In the photo shown above, user can change the access type of each standalone bit, or group of

bits.

multiLane

Settings  Help
ettings  Help Configuration

INITIATOR Mode

Monitor | Module Controls | FEC | CDB | Control Signal | R/W Functions | MSA Table pmsa validation Module Emulation | VEC | Current | 12€ | Scope | State Machine Analysis

OSFP Analyzer

| Module BT

Select a standard:  Custom

ecked Registers to CMIS default

Validation Table Set For Validation

Resarved Table

Page ~ ¥ | Address

Page : LowMem - 128 ltems

Page : Page 00 - 126 hems

LowMem

LowMem

Set Register Remove All

LowMem 3 RO/VALUE

LowMem LUE

LowMem

A\ Data s purely simulsted and may not be reflective of real-time performance. Adapter Temperature: 46 °C Analyzer Temperature: 50 °C

Analyzer mode changed to INITIATOR.

In the photo shown above, user can edit the range of values from the table

Upon reading and validating the data, user will get a set of pass/fail registers against their
customized standards
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MSA Validation

Moniior | Module Controle | FEC COB  Control Signsl | RUW Functions | MSA Tsble | yiga validasion  Module Emulssion VEC | Current LI | Scope | State Maching Anshysls | <PPS
Module [TPTY

Shop Anabysis

On the host side, this tab operates in Target mode. From the host side, the user can send out R/W
operations to the module, and Nexus will validate these operations and registers involved as shown
above.

Press on “Start Analysis”, go to host Ul, and send out commands. Nexus will show you the page and
register, the type of operation, and will show you as per CMIS standards the access type of each of
those registers, with a pass/fail according to CMIS.

Press on “Stop Analysis” once testing is done.

Module Emulation

Module emulation works in target mode, where Nexus emulates a module memory as per CMIS. It
allows you to validate the host register access, by confirming that the host is adopting the proper
access types (RO/RW) for CMIS specific addresses.

Module Emulation also allows user to emulate Module monitored parameters including temperature
and signal loss, validating that your host is monitoring correctly.
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Memory Map

multiLane

Monlior | Module Controly | FIC €08 Comtvol Sigral | AW Functions | MSA Table MIA Veldatlon  pog iy fmuletion WOT Cwment (¢ Scope  Siste Machine Anabyls

T Monitor Control

ol Sowtching 0

Rioad Dats Write Diata B Harchmars

Marvony WD

Emulate Module Memory:

=  LowMem, Page00 and Page01 are emulated by default in “Memory Map”
= Under “Page Selection”, user can add a maximum of three extra pages to emulate by
dragging and dropping under “Memory Map”, or simply clicking on the page.
o Once user adds a page to the emulated module memory, edit or write to the registers
directly in the “Memory Map” table by double clicking on the “Data(Hex)” column and

typing a value:

Data (Hex) Data (Dec) Data (Ascii) Description v2.8

Pages : LowMem - 12
LowMem Identifier
LowMem 1 Revision Compliance

LowMem Characteristics

o Commit the value by pressing “Write Data to Hardware”
o Write to memory directly on the table and commit by pressing “Write Data to

Hardware”
o Validate the host R/W capabilities by reading the changed register from the host side
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o Nexus FW will continue emulating the pages added until or unless the page/pages are
removed. If the pages are not removed, expect the same pages to reappear after Nexus
GUI disconnection. To remove the pages added, press on the “X” icon next to the added
pages under “Page Selection”:

Page Selection

Custom Map Custom

Page 02

= Option to emulate a MultiLane custom memory by choosing one of the following under
“Page Selection => Custom Map”:

o Active Electrical Cable (AEC)

o Active Loopback (ALB)

o Passive Electrical Loopback (ELB) Page 02 T

ALB
AEC
ELB

Page Selection

Custom Map Custom

Validate Host

= Access the host to validate it is reading/ writing correctly to emulated module memory

= Carry out R/W operations from the host side on the registers changed from Nexus side

Module Emulation Tab Also Allows User to:

= Change Clock Stretching
* Choose and add an I2C Fault Trigger (Choose “Reset 12C” Force 12C
Faults
to remove fault):
o Expect communication to be interrupted by 12C fault Change slave address
triggers from Host side, for example choosing a Single write
“Single Read” 12C Fault will interrupt the Host from Single read
reading a single register Sequential write
Sequential read
Force NACK

Disable clock stretching

None
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Emulate module parameters as below, and validate your host monitoring capabilities:

In addition to emulating output power, temperature and VCC supply, you can also trigger alarms and

warnings.

Monitor | Module Controls | FEC | CDB | Control Signal | R/W Functions | MSA Table | MSA Validation | Module Emulation | VOC

(VN Moniitor Control |

105 | LoL

L0s | LoL

10s | LoL

L0S | LoL

108 | LoL

L0s | LoL

10s | LoL

L0s | LoL

Loss of signal enabled on RX CH 7.

multiLane

RX Monitor
CH 1 Power
[w)

CH 2 Power

) (

1os |

| oL

10s | LoL

Los |

10s | LoL

| oL

| oL

10s | LoL

Configuration

TARGET Mode: Disconnect

Current | 12C | Scope | State Machine Analysis

OSFP Analyzer

Module Sensors

M| Low Wamning W | High Warning Low Alarm High Alaram

Loss of Signal Loss of Lack State Changed

(Press enter to apply any value)

(@) MsA Register Custom

Refresh Page Content

Adapter Temperature: -40 °C Analyzer Temperature: 34 °C

Press “Refresh Page Content” to refresh the content of the page.

Enable “MSA Register Custom” to reset the alarms and warnings and making them abide by CMIS
standards of warnings/alarms type. Some of these are standardized as “Clear On Read”, so enabling
MSA Register Custom will clear these warnings and alarms being monitored or read from your host.
Disabling “MSA Register Custom” is customizing their type as “Read Only”, giving user access to
emulate alarms and warnings as desired. After disabling “MSA Register Custom”, press “Refresh

Page Content
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Graphs and Measurements

Nexus allows for the measurement of real-time VCC supply, In-rush and continuous current, 12C
communication, and real time probing of voltage, current, SDA and SCL signals. All graphs and
measurements are configured in the same steps, listed below:

The below example was done on the VCC tab, and applies to the Current tab, 12C Tab, and Scope
Mode tab.

The Log Size of the data is set by default to 60 seconds, and can be increased by accessing “Settings
=> SW parameters” on the top left of the GUI.

Data Configuration

= Set your required sampling speed

onitor FEC CDB Centrol Signals R/W Functions MSA Table MSA Validation Module Emulation WCC Current 12C Scope State Machine Analysis

Sampling Speed e .
m o o 1 MSPS 8 Bit Channel Configuration AutoScale

4,166 MSPS
3.125 M5PS
2.5 MSPS
1.5625 M5PS
1.25 MSPS
1.111 MSPS
1 M5PS

= Set your required sampling resolution

Monitor FEC CDB Control Signals R/W Functions MSA Table MSA Validation Module Emulation WCC Current 12C Scope State Machine Analysis

| Sampling Speed S 7
m b lution 1MSPS v BBt Channel Configuration AutoScale

6 Bit
B Bit

12 Bit

= Set your channel configuration

Monitor FEC CDB Control Signals R/W Functions MSA Table MSA Validation Module Emulation VCC Current 12C Scope State Machine Analysis

Sampling Speed ) -
e ¥ Fimeimn b AssbaCrnln
m and Resolution 1 MSPS 8Bt v Channel Con'

Channel 1 Channel 2

w e a»
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Once the measurement is done, expand the Details window as below:

multiLane

Monitor FEC CDB Control Signals R/W Functions MSA Table MSA Validation Module Emulation WOC Curent 12C Scope State Machine Analysis

W | Sampling Speed v B v e i
amcl Rasalution 1 MSPS BB Channel Configuration AutoSeale

av=0
At = 0WTTZZ

Curve Visibility

Add Marker: go back to the graph and press on any point directly onto it to add your marker.
“Markers” box indicates the time and voltage marker values

Differences” box indicates the difference by voltage and time between markers
= (Clear graph:

o Data: clear all markers
o Graph: clear all captured data
=  Export data:
o

Import: import a single file to visualize data on graph. A single file is the portion of data
visible on the screen.

o Export: export data and save file. Export file previously imported.
o Import History: import all the data measured from the start of the session.

42



EXUS ANALYZER

multiLane !

Graph Timeline

After capturing data in continuous mode for a large interval of time, you can use the graph timeline
as shown below, to focus the data on a specific interval of time.

Hovering over the timeline you will see the data is categorized into cached data, and session data.

Cached data offers real time reading of data, while session data is saved into files which we have to
access to read

multiLane

Analyzer Temperature | 33

BYPASS Mode Disconnect

Monitor FEC CDB Control Signals R/W Functions MSA Table MSA Validation Module Emulation WCC Current 12C Scope State Machine Analysis

Sampling Speed | 3 yeps g Channel Configuration AutoScale
and Resolution

Voltage (V)

Time (s)

Ll

multiLane

Adapter Temperature | 31 Analyzer Temperature 3%

BYPASS Mode Disconnect

Menitor FEC CDB Control Signals R/W Functions MSA Table MSA Validation Module Emulation VCC Current 12C Scope

Sampling Speed ;s o g o Channel Configuration AutoScale
and Resolution

State Machine Analysis

=
g2
£
£

Time (s)

Session Data
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VCC Measure

VCC Measurements can be done in initiator, bypass or target modes.

multiLane

Temperature | 27 Analyzer Temperature 28 yzer

BYPASS Mode Disconnect

Monitor FEC CDB Control Signals R/W Functions MSA Table MSA Validation Module Emulation 'VCC Current [2C Scope State Machine Analysis

Sampling Speed ) -
[ 1 contiuous |- Sapling Specd  1msps v s v | Channel Configuration AutoScale

Voltage (V)

Time (s)

Measure VCC in continuous mode, or measure VCC spikes, by configuring the sampling speed and
resolution, as well as the channels:

multiLane

Analyzer Temperature 41

Monitor FEC CDB Control Signals R/W Functions MSA Table MSA Validation Module Emulation VCC Cument

» Continuous [~ 5‘:‘:::;, 1MsPS v BBt Channel Configuration AutoScale S
foa ol > continuous |~ [ ] Peed 4 o5 v Bt v | Channel Configuration AutoScale
4166 MsPS and Resolution

3.125 MsPs y 68it
2.5MSPS

Monitor FEC CDB Control Signals R/W Functions MSA Table MSA Validation Module Emulation VCC Cumrent 12C Scope State Machine Analysis

10 Bit
multiLane

9

Adapter Temperature | 32 Analyzer Temperature | 41

Monitor FEC CDB Control Signals R/W Functions MSA Table MSA Validation Module Emulation VCC Current I12C Scope State Machine Analysis

Sampling Speed
1msPs v B v
m and Resolution Channel Confic »

Channel 1 Channel 2

a» current (0@ o,

Once your configuration is done, press “Continuous” to get the data.
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Current Measureme

Current Measurements can be done in initiator, bypass or target modes

multiLane

€ 32 nayzer Temperature | 41

BYPASS Mode Disconnect
Monitor FEC CDB Control Signals R/W Functions MSA Table MSA Validation Module Emulation VCC Cumrent 12C Scope State Machine Analysis

Sampling Speed » LA %
= Jution 1 MSPS BBt Channel Configuration AutoScale

S
%
§
E
5
d

Time (s)

Choose your required current measurement:

= Continuous current measurements
" In-rush current measurements

Set your sampling speed and resolution, and configure the channels:

multiLane

Monitor FEC CDB Control Signals R/W Functions MSATable MSA Validation Module Emulation VCC Cument i
i Monitor FEC CDB Control Signals R/W Functions MSA Table MSA Validation Module Emulstion VCC ‘Cument 12C Scope State Machine Analysis
:‘;"’R::L"f: imses v g8k v Channel Configuration AutoScale e
pling Sp: 1msps v 8Bit v Channel Configuration AutoScale
208 sPs and Resolution
8.125 MSPS
2.5 MSPS

2MsPs
15625 MSPS

68it

108k
28t
125M5Ps ’ multiLane
1131 MSPS

9

Adapter Temperature 32 Analyzer Temperature | 4%

Monitor FEC CDB Control Signals R/W Functions MSA Table MSA Validation Module Emulation VCC 'Curent 12C Scope State Machine Analysis
Sampling Speed . .
D | Sooriossresd awsrs  amn v Channl Contc s

Channel 1 Channel 2

@D | e @D o
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In-rush current measurements

= Nexus should be in Initiator mode

= DUT should be unplugged from Nexus

= To capture in-rush current upon module power-up, start capturing while DUT is unplugged,
and plug in DUT once you start capturing data. (shown below)

multiLane

Analyzer Temperature | 40 er

INITIATOR Mode

Monitor FEC CDB Control Signals R/W Functions MSA Table MSA Validation Module Emulation VCC Current 12C Scope State Machine Analysis

Sampling Speed . .
TR 505 s e | Gl Conuaion | Ausile

L—_u“wﬁ

Time (s)
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I2C Packet Analysis

= |2C Captures can be done in initiator, bypass or target modes
= Single and continuous captures

= |2C trigger and tracking events

= Different sampling speeds available

= Represent SCL, SDA, ACK/NACK, and 12C edges graphically

multiLane

Monitor FEC CDB Control Sigrnals RAW Functions MSA Table MSA Vaslidstion Module Emulation WO Curvent 12C Scope  State Machine Analysis

m ‘::‘P‘ﬁm 1 MSPS * BB v Charnel Canfiguration m
[
Singhe
Trigiger
Tracking
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Configure the sampling speed, resolution and choose channels:

Analyzer

Settings  Help
Monitoring Configuration

Adapter Temperature 32 Analyzer Temperature | 40 OSFP Analyzer

INITIATOR Mode Disconnect

Monitor FEC CDB Control Signals R/W Functions MSA Table MSA Validation Module Emulation VCC Current I12C Scope State Machine Analysis

Sampling Speed
1MSPS
and Resolution

v 8Bt v Chanry! =

Channel 1 Channel 2

12C Trigger  Disabled 12C Tracker ~ Disabled
12C Trigger Events 12C Tracker Events

Trigger Delay:

(Value

1
Time (s)

—

Packet Details

multiLane

INITIATOR Mesle

Monitor FEC CDE Control Signals  R/W Functions MSA Table MSA Validation Module Emulation VOC Current 12C Scope State Machine Analysis

I2C continuous capture shows SDA and SCL data.
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Monitor FEC CDB Control Signals R/W Functions MSA Table MSA Validstion Module Emulation WOC Current 12 Scope State Machine Analysis

ot vondiU R PR =T ...

multiLane !

Single Capture

multiLane

[

I12C Single, trigger and tracking captures show SDA, SCL, Start, Stop and Edges on the graphs.

12C Trigger Capture

Channel 1 Channel 2

12C Trigger " Enabled 12C Tracker

12C Trigger Events NONE 12C Tracker Events

———

CONTROLSIGNAL
STATEMACHINE
12CSIGNAL

(value betw

49

Trigger 12C with:

Control Signals:
Module Interrupt
Module Present
Reset

Low Power

State Machine
12C Signal:

Start

Stop
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Choose the trigger required and measure the data:

e multiLane

Settings Help

Menitoring Configuration
Adapter Temperature 28 Analyzer Temperature | 34 OSFP Analyzer
BYPASS Mode
Monitor FEC CDB Control Signals R/W Functions MSA Table MSA Validation Module Emulation VCC Current I2C Scope State Machine Analysis

Sampling Speed

3 =
and Resohution. (1™ Channel Con”s

Channel 1 Channel 2

12C Trigger ' Enabled

12C Trigger Events  CONTROLSIGNAL

Control Signals ~ MODULEINTERRUPT

Trigger Delay:

Time (s)

Packet Details

C Tracking Capture

Indicate which address you want to capture, and if you’d like this data tracked.

multiLane

yzer Temperature 42

BYPASS Mode

Monitor FEC CDB Control Signals R/W Functions MSA Table MSA Validation Module Emulation VCC Cumrent 12€ Scope State Machine Analysis

Sampling Speed ; m - E———
I S e - i

12C Trigger d 2C Tracker 7

12€ Trigger Events 12C Tracker Events  READ

Coneral Sigasis __ 1

Trigger Delay.

Time (5)
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Packet details expansion

multiLane

Manior  Maduls Contreds | FEC | CD8 | Contrel Signal | RyW Funesions | MSA Tabls | MEA Validetien  Moduls Emulsion | VOC | Cusest | 3¢ | Seops | Stits Machine Anslysi | sPPS

Sploa S0t s e o Gadtarkgion | D

|

Export Data

Pachoet Title Duta Description

Slawedddress Start [write] Clock Stretching : 15 Write address 198,
AckfMack

Chock Seretching : 14y

Clock Seretching : T4ps ata 00 rexd on sddress 198 .

Data 00 read on sddress 199,

e S SeW L Duta 00 read on address 200,

Single/Trigger/Tracker Capture: press on Packet Details to expand and look into the data captured

Continuous Capture: draw a precise portion of data on the graph, click Draw Edges, and expand
Packet Details.

Press on one packet for more details on the data. This will also position you to the chosen packet on
the graph:
multiLane

eiature | 34 Analzer Temperature 42

BYPASS Mode

Monitor FEC CDB Control Signals R/W Functions MSA Table MSA Validation Module Emulation VCC Current 12€ Scope State Machine Analysis

Sampling Speed : -
1MSPS v BBt ~
and Resolution it Channel Configuration m“

i LU T I 1
U‘I[Cm"{! I I nnmnmdlmnnmmumnnmm ﬁ‘ITI!I'IMI'I'IITIINIHI'I] mlrmémrmmrr[mmmu IIT[!]\IIITJ]'I

" \n T T, '_I I

21l [/ II!I‘ (LA HIIHIIHIIIH i IIIH W A IIII |IIiIIIiI A A ﬂllli iﬂill 10 A
Packet Title
kot: 1. ADODEOAY O 1F O OX 00000000000 000000000000 00000000D000000000000000000000000000000000000 000000000001 - 70 Hems
weAddress Start (write) AD

Ack/Nack o
Address (3
Ack/Nack 0
SlaveAddress Start (read) Al
Ack/Nack o
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Press on one byte from chosen packet to also position yourself accordingly on the graph:

multiLane

Monitor FEC CDB Control Signals R/W Functions MSA Table MSA Validation Module Emulation WOC Current 12C Scope State Machine Analysis

and Resolution 1 MSPS 88k ‘Channel Configuration Auto Scale

00000 000000000000
SlaveAddress Start (write)
Ack/Nack
Address
Ack/Nack
SlaveAddress Start (read)
Ack/MNack

Scope Mode

multiLane

Monitor FEC CDB Control Sig

Sampling Speed
[+ conee - gL

Viltage (V)

=  Scope Mode data can be measured in initiator, bypass and target modes.

=  Measure data in continuous mode.
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Configure your sampling speed and resolution, and move on to the channel configuration:

Choose to measure two signals from
Monitor FEC CDB Control Signals RAW Functions MSA Table MSA Validation Module Emulation VCC Current 12C (S€638! State Machine Analysis two different channels at once,
Sampling Speed .
choosing between:

and Resolution
Channel 1 Channel 2
annel " annel - S D A

1mMsPs v 8Bt v | Channel Confic »

a»
i = SCL

a»

a»

= Current

= VCC

Measure the continuous data

multiLane

Analyzer Temperature | 30

BYPASS Mode Disconnect

Monitor FEC CDB Control Signals R/W Functions MSA Table MSA Validation Module Emulation VOC Current 12C Scope State Machine Analysis

Sampling Speed ,
MsPs v @Bt v
m " 1M g Channel Configuration AutoScale

4 4

Clear Graph | Export Data Iz

Il
i

Time {£)
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State Machine Test

All tests below are equipped with detailed logging on time and state transitions, which can be
generated into a PDF report. All the tests and state transitions are manually driven: take the module
from one state to another by manually pressing on the desired state transition (the below tests are
not automatic)

For the below state machine tests, it is possible for the user to override state transitions CMIS time
limitations. Press “Set Duration”, and check “Override CMIS limits”. Control the slider to the time
range required.

Stop Test Generate PDF report Save Log Mgmtinit (ms)

Override CMIS limits

Applied Durations :

ms o
Modulebatp {om). +/ Override CMIS fimits

Set Duration

ePwirD. ms) 100
ModulePwrDown (ms) Override CMIS limits

D i ms|
LowPwrS Resetting (ms) o Override CMIS limits

Legend:

Revert CMIS Values
Steady State Transient State

The state machine tests include:

=  Module State Machine test

= Data Path State Machine test

=  Module Behavioral Model

= Network Path State Machine test
The tests are all manually driven and are available on module side in initiator mode, and host side in
target mode.

On the module side, Nexus would be validating module state transitions, testing that a module
receives and acts on a host state transition command accordingly.

On the host side, Nexus would be validating the host commands. User can initiate these commands
from the host side, and validate them from the logs that come with the test on Nexus side.

We recommend to check the modules power up sequence as tests will fail according to the power
up sequence advertised in the module.
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Module Side

The below tests are all done in initiator mode. The tests are each initialized by clicking on the desired
test, and pressing on “Initialize Test”:

L © Module State Machine ® Data Path State Machine ® Module Behavioral Model @ Network Path State Machine

Initialize Test Generate PDF report Save Log

For the below state machine tests, it is possible for the user to override state transitions CMIS time
limitations. Press “Set Duration”, and check “Override CMIS limits”. Control the slider to the time
range required.

Stop Test Generate PDF report Save Log Mgmitinit (ms) Override CMIS limits

Applied Durations :

ModulePwrUp (ms) + Override CMIS limits

Set Duration

100
ModulePwrDown (ms) Override CMIS limits

: 20000
LowPwrS Resetting (ms) o ; @ | 20000 ] o) Override CMIS limits

Legend:

Revert CMIS Values
Steady State Transient State

To manually drive the tests, user can press on the rectangles in the block diagram:

The example above is taken from a Module State Machine test, and user can drive the module from
and to any state including Reset, ModuleLowPwr and ModuleReady. If the state transition is
successful, the designated rectangle or block of the new state turns green. If the state transition has
failed, the test will go to a “Fault”, with details of the fault in the logs, as shown below:
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Elapsed time: 0 ms, [Default Time: 10 ms]

[2024-05-30T17:32:19]: LPMode HW pin is set to high. LowPwrS
state: True

[2024-05-30T17:32:19]: ResetL HW pin is set to high. ResetS state:
False

[2024-05-30T17:32:19]: Initializing Module..

Elapsed time: 772 ms, [Default Time: 2000 ms]

[2024-05-30T17:32:21]: LPMode HW pin is set to low. LowPwrS
state: False

[2024-05-30T17:32:22]: Powering up Module..

Stop the test by pressing “Stop Test”. All test logs can be saved to a text file by pressing “Save Log”,
and can be generated into a PDF report by pressing “Generate PDF report”:

Stop Test Generate PDF report Save Log

Module state machine test

multiLane

Analyzer Temperature 39

Monitor FEC CDB Control Signals R/W Functions MSA Table MSA Validation Module Emulation VCC Cument 12C Scope State Machine Analysis

Generate PDF report

Elapsed time: 101ms

5-24T11:12:50): Resetl HW pin is set to higl

5-24T11:12:50]: Initializing Module.. Max Transition Time: (ms)

5000 Set

Elapsed time: 8ms

[ IT11:12:53]: LPMode HW pin

Legend:
[2023-05-24111:12:53]: Powering up Module. Steady State
Transient State

Hlapsed time: 132ms
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Data path state machine test

multiLane

mperature | 34 Analyzer Temperature 39

Monitor FEC CDB Control Signals R/W Functions MSA Table MSA Validation Module Emulation VCC Curmrent 12C Scope State Machine Analysis

Stop Test Save Log

2411 EARLU) Lata path iIntFencnglane < 1> Lnit not
020}: Data path Ini

r20]: Data path InitPendinglane <3> DPinit not

Jata path InitPendinglane <4> DPinit not Max Transition Time: (ms)

20:21): Data path InitPendinglane<5> DPinit not e S
5-24111:2021): Data path InitPendinglLane <6> DPinit not
11:20:21): Data path InitPendinglane < 7> DPinit not Ltgcnd:
0:21]: Data path InitPendinglane<8> DPinit not Steady State

t executs

[2023-05-24T11:20:21: Data path State is : DPACTIVATED Transient State

Module Behavioral Model

Access the Appsel codes supported on your DUT through the Module behavioral model. The

supported Appsel Codes are highlighted as shown below for Application 1 and Application 2, the

highlighted rectangles are clickable. Select the desired Appsel Code to implement on the module by

simply clicking on a supported Apsel code. Validate your host routine with Nexus in implementing

selected Apsel code on module. Once the selected code is set on the module, Nexus will indicate a

success with logs. Otherwise, Nexus will indicate a fault related to the Apsel code on the module
multiLane

Disconnect

Monitor FEC CDB Control Signals R/W Functions MSA Table MSA Validation Module Emulation VCC Current 12C Scope State Machine Analysis

Stop Test Generate PDF report

Application 1 : 400GALI-E C2M
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Network Path State Machine Test

multiLane

Moniter | Modules Controls | FEC | CDB | Control Signal | R/W Functions | MSA Table | MSA Validation | Module Emulation | VCC | Current | 12C | Scope | State Machine Analysis

| Module JRTE%

Stop Test Generate PDF report Save Log

Applied Durations :

Set Duration

Legend:

Steady State Transient State

Network path state machine test initialized.

Host Side

The below tests are all done in target mode. The tests are each initialized by clicking on the desired
test, and then pressing “Begin Analysis”:

Module FT43

Get Log and Stop

To drive the state machine tests on the host side and validate the host capabilities in implementing
state changes on the module, follow the CMIS specifications which the guide refers you to for each
test below:
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Module State Machine

= Help

Monitor | Module Controls | FEC | CDB | Control Signal | R/W Functions | MSA Table | MSA Validation | Module Emulation | VCC | Current | 12C | Scope | Suate Machine Analysis | &PPS

Get Log and Stop

.

Analyzes mode changed 10 TARGET,

Stata: Resat - HW
Timi

03191 ms

Stato: Deasserted roset - SW/HW.
Time : 528 ms

State: Low power - HW/SW

Time : 5253 ms

State: Deasserted reset - SW/HW
Time : 12064 ms

Stata: High pawer - SW/HW.
Time : 12064 ms

Stato: Resat - HW

Configuration
TARGET Mods

OSFP Analyzer

Press on “Begin Analysis”, and manually trigger state transitions from your host which will be
reflected here, validating host to module communication.

Data Path State Machine

Gt Log and Stop

Anabyzer mode charged 1o TARGET.

For DPSM host side testing, press on “Begin Analysis”, and then please refer to CMIS 5.2

12C Sc0pe | Shate Machine Analyziz | €PPS

Conkqurstes
TARGET Mode.

CSFP Ansiyzer

specifications, section 6.3.3, for more information on how to trigger state transitions from the host

side, and check which registers are involved.
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DPDeactivated:

= Read: page 11h addresses 128-131
= Set module to high power:
o Write: page 10h (16) address 128 -> 00
o Write: page 10h (16) address 143 -> FF
DPInitialized:

= Read: page 11h addresses 128-131

= Write: page 10h address 132 -> 00

= Write: page 10h address 130 -> 00
DPActivated:

= Read: page 11h addresses 128-131 -> 44

Module Behavioral Model

Press on “Begin Analysis”, and change/implement specific apsel codes by writing to the correct

registers from the host side. Validate with Nexus.
400G:

= write: page 10h (16) address 145 -> 10h (Appsel 0001, lane 1)
= write: page 10h (16) address 146 -> 10h (Appsel 0001, lane 1)
= write: page 10h (16) address 147 -> 10h (Appsel 0001, lane 1)
= write: page 10h (16) address 148 -> 10h (Appsel 0001, lane 1)
= write: page 10h (16) address 149 -> 18h (Appsel 0001, lane 5)
= write: page 10h (16) address 150 -> 18h (Appsel 0001, lane 5)
= write: page 10h (16) address 151 -> 18h (Appsel 0001, lane 5)
= write: page 10h (16) address 152 -> 18h (Appsel 0001, lane 5)
= write: page 10h (16) address 143 -> FF
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800G:

write:
write:
write:
write:
write:
write:
write:
write:
write:

write:
write:
write:
write:
write:
write:
write:
write:
write:

page 10h (16) address 145 -> 20h (Appsel 0010, lane 1)
page 10h (16) address 146 -> 20h (Appsel 0010, lane 1)
page 10h (16) address 147 -> 20h (Appsel 0010, lane 1)
page 10h (16) address 148 -> 20h (Appsel 0010, lane 1)
page 10h (16) address 149 -> 20h (Appsel 0010, lane 1)
page 10h (16) address 150 -> 20h (Appsel 0010, lane 1)
page 10h (16) address 151 -> 20h (Appsel 0010, lane 1)
page 10h (16) address 152 -> 20h (Appsel 0010, lane 1)
page 10h (16) address 143 -> FF

page 10h (16) address 145 -> 30h (Appsel 0011, lane 1)
page 10h (16) address 146 -> 32h (Appsel 0011, lane 2)
page 10h (16) address 147 -> 34h (Appsel 0011, lane 3)
page 10h (16) address 148 -> 36h (Appsel 0011, lane 4)
page 10h (16) address 149 -> 38h (Appsel 0011, lane 5)
page 10h (16) address 150 -> 3Ah (Appsel 0011, lane 6)
page 10h (16) address 151 -> 3Ch (Appsel 0011, lane 7)
page 10h (16) address 152 -> 3Eh (Appsel 0011, lane 8)
page 10h (16) address 143 -> FF

multiLane !

Network Path State Machine

@ Data Path State Machine ® Module Behavioral Model © Network Path State Machine

Analyzer mode changed Lo TARGET.

Get Log and Stop

Press on “Begin Analysis”, and then please refer to CMIS 5.2 specifications, section 7.6.7, for more
information on how to trigger state transitions from the host side, and check which registers are
involved
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NPDeactivated:

= Read: page 16h addresses 200-203
= Set module to high power
o Write: page 16h address 128 -> 01
o Write: page 16h address 160 -> 00
o Write: page 16h address 176 -> FF
NPInitialized:

= Read: page 16h addresses 200-203
= Write: page 10h address 132 -> 00
=  Write: page 10h address 130 -> 00

NPActivated:

=  Read: page 16h addresses 200-203 -> 44
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C-CMIS
Nexus version V0.7.3 includes C-CMIS1.3 support for coherent pluggables.

To access C-CMIS support, refer to “Configuration” on the top right side of the GUI, where user has
the choice between CMIS5.2 or C-CMIS1.3 specifications support. Select “C-CMIS1.3”

Configuration

BYPASS Mode Disconnect

CCMIS 1.3 v OSFP Analyzer Simulation

CMIS 5.2

C-CMIS 1.3

C-CMIIS extensions are valid for the following tabs:

Monitor

Module Controls
MSA Table

MSA Validation

The C-CMIS Monitor operates in initiator mode and includes Media Lane and Host Lane monitoring.

0 O O O

Media Lane:

Under Media Lane, user has access to “FEC Performance Monitoring” and “Link Performance
Monitoring”

With FEC Performance Monitoring, user has access to all 8 lanes. To monitor module parameters,
user should check the lanes user wishes to monitor, by checking the box next to each of the lanes in
the table.

INITIATOR Mod
[ Monitor | Module Controls | FEC | CDB | Control Signal | R/W Functions | MSA Table | MSA Validation | Module Emulation | VCC | Current | 12C | Scope | State Machine Analysis ==
cemis13 v o]

Pause Monitor  Monitor RefreshRate (500 ms [\ 4
(Press enter to Set Value) egen

oM vom (SRS 8% Low Waming (] High Warning | Low Alarm | HA | High Alaram Loss of Signal Lossof Lock | | State Changed

TP Host Lane

™ Link performance monitoring
Lane 1

Number of bits 0
Number of bits during sub-interval [}

Number of corrected bits 0

Minimum number of corrected bits
during sub-interval
Maximum number of corrected bits
during sub-interval

Number of frames

Number of frames during sub-interval

Number of frames with uncorrectable
errors

Minimum number of frames with
uncorrectable errors during sub-interval
Maximum number of frames with
uncorrectable errors during sub-interval
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With “Link Performance Monitoring”, user can monitor all link parameters respective to each lane,
by checking the box next to each of the lanes.

Monitor | Module Controls | FEC | CDB | Control Signal | R/W Functions | MSA Table | MSA Validation | Module Emulation | VEC | Current | I12C | Scope | State Machine Analysis

Pause Monitor  Monitor Refresh Rate
w vom TGRS
Host Lane

FEC performance manitoring

Name

Carrier Frequency Offset

Name : Cloek Recovery Loop Monito

Clock R
Clock R

Name

Name : Error Vector Ma
Name : ESNR - 3 e

> - High Granularity SOPMI
ty SOP!
jon Error Ratio - 3 ftems

- 3 ltems
Name : Low Granul
Name : Mod
Mame : OSNR Estimate
Nam

Name : Q Factor - 3 Items

3 Items.

3 ltem;

Dependent

Name : Q Margin - 3 ftems

Name : Rx Input Optical Power - 3 It

Analyzer mode changed to INITIATOR.

Host Lane

rsion - 3 ltems
e of the Modem - 3 Iter

[ Low Waming (] High Warming

Type

Average
Minimurm

Maximum

Average
Minimum

Maximum

Low Alarm |

A\ Device restarted due

High Alaram

Loss of Signal

Loss of Lock |

Lane 5

Adapter Temper

INITIATOR Mode Disconnect

cowIs13 v OSFP Analyas

Legend

State Changed

Analyzer Temperature:

With Host Lane, user can monitor host side parameters of each of the lanes on the module by
checking the box next to each of the lanes.

| Monitor | Module Controls | FEC'| CDB'| Control Signal | R/W Functions | MSA Table | MSA Validation | Module Emulation | VCC | Currant | 12C'| Scope | State Machine Analysis

Pause Monitor  Monitor Refresh Rate

(Press enter to Set Value)

oM vom (RGNS

Media Lane

Number of bits.

Number of bits during sub-interval

Number of corrected bits
Minimum number of corrected bits
during sub-interval
Maximum number of corrected bits
during sub-interval

Number of frames

Number of frames during sub-interval
Number of frames with uncorrectable
errors

Minimum number of frames with
uncorrectable errors during sub-interval
Maximum number of frames with
uncorrectable errors during sub-interval

Analyzer mode changed to INITIATOR.
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Legend

W | Low Warning | MW High Warning |

Lane 3

0

Low Alarm |

| High Alaram

A\ Device restarted due to failed communication.

Loss of Signal

Loss of Lock |

INITIATOR Mode Disconnect

CCMIS1.3| v OSFP Analyzer Simulation

State Changed

Adapter Temperature: 60 °C Analyzer Temperature: 41 °C
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Module Controls

In Module Controls, user has access to Media and Host lanes.

Media La

INITIATOR Mod Disconnect
Monitor | Module Controls | FEC | CDB | Control Signal | R/W Functions | MSA Table | MSA Validation | Module Emulation | VICC | Current | 12C | Scope | State Machine Analysis i =il

CCMISL3 v OSFP Analyzer Simulation

[ YA - CMIS Controls |

Host Lanes
nized, Please make sure to refresh.
Refresh All Refresh Channel 1
Cha;“'sml Channel 1 Rx Power Channel 1 Media Lanes
Apply to i ised
Channels Rx Power Monitor Tx filter type Root-Raised-Cosine v

Rx Signal Power Monitor Scaled Roll of Factor & ‘e

Rx Insertion of LF on The Detection of LD
Rx Total Power Low Alarm Threshold ! J dBm Tx Transmit Shape Control

nel 1) = RxTotal Power High Alarm Threshold 40 . dBm

Rx Total Power High Warning Threshold ] dBm  Channel 1 Flags Masks
Tx Loss of Alignment Alarm Rx Loss of Alignment Alarm
T Out of Alignment Alarm Rx Out of Alignment Alarm
R Signal Power High Alarm Threshold 0 Tx EMU Loss of Lock Alarm R Deskew Loss of Lock
T Reference Clock Loss of Lock Alarm Rx FIFO Error
T Deskew Loss of Lock Alarm FEC Excessive Degrade Over PM
Rx Signal Power High Warning Threshold ™ : Tx FIFO Error Interval Alarm

6 Rx L f Fi FEC Detected Degrade Over PM
Rx Signal Power Low Warning Threshold ° B oss of frame Interval Alarm
Rx Loss of Multi-Frame

Channel 1 Rx FEC Rx Demodulator Loss of Lock

Rx Total Power Low Warning Threshald o ' dBm

Rx Signal Power Low Alarm Threshold

Remote Degrage Alarm

Ru FEC Detected Degrade @ Tt e e e
Loss of Lock Remote Phy Fault Alarm
Rx FEC Excessive Degrade

Rx FEC Detected Degrade Raise Threshold
Rx FEC Detected Degrade Clear Threshold

Rx FEC Excessive Degrade Raise Threshold

ec 8° e° e°

Rx FEC Excessive Degrade Clear Threshold

Analyzer mode changed to INITIATOR. A\ Datais purcly simulated and may not be reflective of real-time performance. = erature: 35 °C Analyzer Temperature: 37 °C

With Media Lanes, user has access to configure: Refresh All

Channel Rx Power Channels

Channel Rx FEC Apply to All
] Channels

Channel Media Lanes

Channel Flags Masks

O O O O

User has the option to configure each channel separately, or to apply the same
configuration of one channel to all 8 channels, by selecting channels on the left side
of the screen, or by selecting “Apply to All Channels”.

To set the configuration, if done separately on each channel, press “Refresh Channel

7

X"

To set configuration, if applied to all channels, press “Refresh All Channels”
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Host Lanes

- . ) e ) ) . INITIATOR Mode Disconnect
Monitor | Module Controls | FEC | COB | Control Signal | R/W Functions | MSA Table | MSA Validation | Module Emulation | VCC | Current | 12C | Scope | State Machine Analysis

coms1a) v FP Analyzer Simulation
CMIS Controls e

Media Lanes [ITEIPS

Data ad. Plaass maka 507 to refrash

Refresh All Refresh Channel 5

Channels
Apply to Al Channel 5 Host Lanes Provisioning and Flag Masks Channel 5 Host Lanes Configuration

Channels FEC Excessive Degrade Over PM Interval Alarm Insertion of LF on Detection of LD
FEC Detected Degrade Over PM Interval Alarm FEC Excessive Degrade
Remote Degrade Alarm FEC Detected Degrade
Local Degrade Alarm FEC Detected Degrade Raise Threshold
Flexe Remote PHY Fault Alarm
Flexe GID Mismatch Alarm FEC Detected Degrade Clear Threshold
Flexe Instance Map Mismatch Alarm FEC Excessive Degrade Raise Threshold
Flexe Calender Mismatch Alarm
Flaxe Instance 1D Mismanch Alarm FEC Excessive Degrade Clear Threshold
Flexe Loss of Frame Alarm
Flexe Loss of Multi-Frame Alarm
Flexe Loss of Pad Block Alarm
Transmit Loss of Alignment
Transmit Remote Fault
Transmit Local Fault
Receive Loss of Alignment
Receive Remote Fault

Receive Local Fault

Analyzer mode changed to INITIATOR. A\ Datais purely simulated and may not be reflective of real-time performance. A T T (T Rl T

Under Host Lanes, user has access to configure:
o Channel Host Lanes Provisioning and Flag Masks

o Channel Host Lanes Configuration

Channel configuration in Media Lanes also applies here.
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Monitor | Module Controls | FEC | CDB | Control Signal | R/W Functions | msa Table | MSA Validation | Module Emulation | VOC | Current | 12C | Scope | State Machine Analysis

[« "™ c.chis Map |

C-CMIS Memory Map
Data (Hex) | Data(Dec) = Data (Ascii) Description Read Only
Bank Selection @ | v
Read Data
Load Data from file
Save Data to file

Write Data to Hardware

Revert Read Only

= aff

Module asserted to reset A\ patais purely simulated and may not be refle eal-time performance. Adapter Tempes 1°C Analyzer Temperature; 31 °C

The MSA Table tab works in Initiator mode, giving the user access to their Module Memory. Nexus
will display the module memory, with address and description of each register. First, user should
configure “Bank Selection” on the right side of the screen.

With a “Read Data” button, user can read the contents of every register in the module memory. In
addition to reading, user can write or change the value of each register, by double clicking on the
box of either the “Data (Hex)” or “Data (Dec)” columns of the desired register. To cement the
changes, press on “Write Data to Hardware”.

Pages Y Address Data (Hex) Data (Dec) Data (Ascii) Description Read Only =

0 v

The module memory can be read for all pages at once, or user can also filter the pages and read only
a few at once.

Monitor | Module Controls | FEC | CDB | Control Signal | R/W Functions | pMsA Table | MSA Validation
cmis Map PRI

C-CMIS Memory Map

Pages Y | Address Data (Hex) Data (Dec) Data (Ascii)
Pages :
Pages :

P Search

e ™ (Select All
Pages : 7 Page30
7 Page 31
7 Page32

Pages :
Pages :
Pages :
Pages - ¥ Page 33
Pages : ¥ Page 34
Pages : ¥ Page 35
Pages : ¥ Page 38

Pages : ¥ Page 3A

Pages : 7 Page3B

¥ Page 40
v Page 41

( 0OK \ \ Cancel \
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= QOperates in initiator mode

= Select bank

=  Select page(s) to read

= Read data from device for selected page(s)

= Save data to file

= Load data from file

=  Write data to hardware to have the data required in respective addresses

= Read only column: checked boxes refer to read only registers, while unchecked boxes refer to
read/write registers, as per MSA. Use these to make R/W registers RO, and RO registers R/W,
affecting MSA compliance why?

= Revert read only: revert back to the original type access of all registers as per MSA

A Validation

Start by selection the correct bank.

INITIATOR Mod D ect
Monitor | Module Controls | FEC | CDB | Control Signal | R/W Functions | MSA Table | msa val Module Emulation | VCC | Current | 12C | Scope | State Machine Analysis = s

| Module TS
cmis @S

CCMISL3 v OSFP Analyzer Simulation

Select a standard:  comIS v BankSelection 0 v Read and Validate Data Save Data Load Data From File Generate PDF report

C-CMIS Validation Table

s Register
Type Valic Cc tent Validation

Page ~ 'Y Address Data(H x) Notes

Page
Page

ge 33 - 128 tems

Module asserted to reset A\, patais purely simulated and may not be reflective of real-time performance. Adapter Temperature: 21°C Analyzer Temperature: 25 °C

MSA Validation for C-CMIS operates the same as for CMIS. Please refer to section x for guidance.
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e N

1.0

11

1.2

13

14

1.5
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6/12/2023
8/2/2023
11/1/2023

4/9/2024

5/29/2024

7/2/2024

Preliminary
Added Module Emulation
Added QSFP-DD Support in control signals

Instructions for Update 2, v0.7 changes and
features.

Formatting and Styling

C-CMIIS update and features
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SW Revision Number m Compatible FW Revision

V0.5.8

V0.5.9.3

V0.6

V0.7

V0.7.3
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26/05/23

18/09/23

14/11/23

18/06/24

e Management Interface
e FEC

* CDB

e Control Signals

e R/W

e MSA Table

e MSA Validation

e VCC

e Current

e |2C

* Scope Mode

e State Machine Test
Added Module Emulation

e Network Path State
Machine

¢ Detection of power

spikes

e Management interface
host side

¢ State machine tests host
side

e MSA Validation host side

¢ Module Behavioral Model
host side

¢ Updated Module Emulation
e Updated State Machine Tests
eChanges in Ul

e C-CMIS Update

V0.3.9 OSFP

V0.3.9 OSFP
V0.4.3 QDD
V0.3.9 OSFP
vV0.4.3 QDD

V1.6.1 OSFP
1.7.1QDD

V1.6.2 OSFP
V1.7.2QDD

multiLane !



- EXUS ANALYZER

multiLane,
Appendix
Accuracy of signals for ML4066-NX-Pro-OSFP REV1.0:
Signal Notes
VCC +/-5 mv accuracy (12 bit sampling resolution)
Current

Operating Temperature
Sampling Resolution
Sampling Speed

+/-40 mA accuracy (12 bit sampling resolution)
Max 85C

6 bit, 8 bit, 10 bit, 12 bit

Min 1 MSPS

Max 4.1666 MSPS

multiLane | A

North America Worldwide

47073 Warm Springs Blvd., Houmal Technology Park
Fremont, CA 94539, USA Askarieh Main Road

+1 510573 6388 ; Houmal, Lebanon
+961 81 794 455

UAE

Building 4WA, Office 420

Dubai Airport Freezone Authority,
Dubai, UAE

+971 4 548 7 547
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