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User Guide

Benefits and Applications:

System and host port characterization: 12C
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

Data Center Test Solutions
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Key Features

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

Adapter
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

Measured Insertion Loss data of 800G Adapter:

multiLane A\

LEDs for low-speed signal
status

USB port for PC
connection to use
GUI or API features

Analyzer

800G Analyzer Key Features:
e Voltage sensor
e ePPS signal validation
e 1MHzI2C
e Probing interface for low-speed signals
e External control for any low-speed signal:

o INT/RST
o LPW/PRS
o SDA

o SCL

e LEDs for control/alarm signal status

e USB port for PC connection to use GUI or
API features

e Available in all SFF/CMIS form factors
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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 OSFP800 plug

B: Signals to OSFP800 connector inside Nexus, going to module

Low-speed Front Pin Headers
signals | ON_______ | OFF | DIPSWITCHON | DIP SWITCH OFF

Plug connected to Front pin headers to connector, . .
SCL & .p . Probing interface | External driver

connector plug side disconnected

Plug connected to Front pin headers to connector
SDA & .p . ! Probing interface | External driver

connector plug side disconnected

Plug connected to Front pin headers to connector . )
INT/RSTn & pin ’ Probing interface | External driver

connector plug side disconnected

Plug connected to Front pin headers to connector, . .
LPWn/PRSnh & P Probing interface | External driver

connector plug side disconnected
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Step 1: USB Driver

e Download USB Driver
https://multilaneinc.com/wp-
content/uploads/2023/06/ML4066 ANA V2 USB Driver Signed V0.1.zip
e Power up Nexus by plugging it into host
e Connect Nexus to the PC through USB cable
e Download the USB driver file
e Go to "Device Manager"
e Find the target device that need to install the driver

e Right-click on the device and select Update Driver Software

e Select Browse my computer for driver software

e Browse you PC and select the driver file

e Click Next and wait until the driver is installed
Step 2: Download Software
https://www.multilaneinc.com/wp-content/uploads/2023/10/Setup Nexus-
Analyzer v0.5.9.5 2023-10-30.zip

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: ML4066-0OSFP-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.

*GUl installation is only accessible to users with ML4066-NX-Pro.

This does not apply and is inaccessible to users with ML4066-NX-HW


https://multilaneinc.com/wp-content/uploads/2023/06/ML4066_ANA_V2_USB_Driver_Signed_V0.1.zip
https://multilaneinc.com/wp-content/uploads/2023/06/ML4066_ANA_V2_USB_Driver_Signed_V0.1.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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Nexus GUI Features

Monitor Tab

FEC Tab

Common Data Block (CDB) Tab
Control Signals

R/W Functions Tab

MSA Table Tab

MSA Validation Tab

VCC Tab

Current Tab

12C Tab

Scope Mode Tab (any 2 signals at realtime ideal to
detect root cause of issues)

State Machine Analysis Tab

Nexus operates in three modes:

Diagnostic and Versatile Diagnostic Monitoring
Monitor FEC status on their module.

Update their module firmware.

Access to low-speed signals in three different modes
I12C read/write operations

Gives the user acccess to their module memory.

Full CMIS/SFF register sweep.

Continuous VCC Supply measurements.

Continuous and in-rush current measurements.

12C packets capturing and packet details analysis.

SCL, SDA, VCC and Current measurements.

State Machine, Data Path State Machine, and Module State
Behavior tests available.

e Target mode: the analyzer acts as a module for a host DUT
e |nitiator mode: the analyzer acts as a host for a module DUT
e Bypass mode: the analyzer monitors exchange between host and module.

Access three
modes through
this button

Analyzer multiLasnc

Settings  Help
Monitoring

Adapter Temperature 48 Analyzer Temperature 57

Config iration
OSFF “nalyzer

BYPASS Mode Disconnect

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

»

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

Target Bypass

Initiator

Module
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Nexus GUI Features

Monitor Tab:

multiLe <

Digital Monitoring

ing wAigration
Adapter Temperature ——— OSFP Analyzer

INITIATOR Mode: Disconnect

e Operates in initiator mode
Pais Manior . Monitor Refes 50 e Module monitoring interface
o : e Color coded high alarms/ high

High Alaram Loss of Signal Loss of Lock

Maodule Sensors
Temperature 4980078 || vecsupply 2204 (14 aux1 o ) () state changea [ wa rnings.
i T e Color coded low alarms/ low
P ) : )} o o a5 o) warnings.
2 J CH2  Power 00001 (] os|
CH3  Power 00001 [a] os|
CH4  Power 00001 (] wos|
CH5  Power _ ) os|oL
CHE  Power [ wos| 1oL
CH7 Power - ] 105|101

CHS Power +[_] wos|oL

Analyzer multiLae

Help

r Temperature | 49

mEe S Versatile Diagnostic Monitoring
Monitor FEC CDB Control Signals R/W Functions MSA Table MSA Validation Module Emulation VCC Current 12C Scope State Machine Analysis ePPS
Pause Monitor  Monitor Refres 500 . R .
om WO - ‘ e Operates in initiator mode
[ Group 1 T - .
[T sk i T e Access to enabled/disabled

DeciptafSampie —— _ o groups in the module

ph L 0 ple 50

Sample1 423 Sample 33

Sample 2 | 29298

e Indexing available for
module interrupts

29555 npl | Descriptor ample 51
Sample4 | 24928 LJp amp nple 36 Descriptor
Sample 5 J Sample 21
Samp
Sample Descriptor
Sample ) Descriptor
Descrip
) Descriptor o5 Descr
Sample 27 Je ( tor < ) Deseriptor
Sample 28 D! 2 L Descriptor

Sample 13 D Sample . 6 De:

Sample 14 L 53 2 L R

Sample 15 a 3 ( z Descriptor

Sample 16 - Sample 32 J Sample 48 J Sample 64 (__J Descriptor




FEC Tab

bielp
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Adapter Temperature | 13 Analy

Temperature | 18
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Monitor FEC CDB Control Signals R/W Functions MSATable MSA Validstion VCC Current 12C Scope State Machine Analysis

FEC Monitor

Media Side FEC

PRBS Generator Pre FEC
Not Supported

PRBS Generator Post FEC
Not Supported

PRBS Chedker Pre FEC
Not Supported

PRBS Checker Post FEC
Not Supported

Generator Data Swap
Not ted

Generator Data Invert
Not Supported

Checker Data Swap
Not Supported

Generator Per Lane Pattern

Checker Supported Patterns

Checker Data Invert

Generator Per Lane
N wtedd
Simultaneous Loopbacks
N e
Output Loopback
rted
Per Lane Loopback
wpported

Input Loopback

Adapter lemperature 39 Analyzer Temperature | 38

Host Side FEC

PRBS Generator Pre FEC
Not Supported

PRBS Generator Post FEC
Not 5. rted

PRBS Checker Pre FEC
e E—

PRBS Checker Post FEC
Nol S 4

Generator Data Swap
N rted

Generator Data Invert
Not Supported

Checker Data Swap

Supported
Generator Per Lane Pattern

Lane 1 pattern is uscd for oll
lanes

Checker Suppor

Chedker Data Invert
Mo d
Checker Per Lane
Not Supported
‘Generator Per Lane Enable
Nt Supported
‘Simultaneous Loopbacks
Supported
output Loopback
Wot Supported
Per Lane Loopbacks
ported
Input Loopback
No
Checker Per Lane Pattern

Lanc 1 n is used for all

‘Generator Supported Patterns

multiLare

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

FEC Advertisment

Media Side FEC
BER Error Count
Lane1 g o
BER Error Count
0 o
[:12:3 Error Count
[
[:12:8

0

BER
0

BER
0

BER Error Count
0 [}

Error Count
0

Total Bits Count
L3

Total Bits Count
o

Total Bits Count
o

Total Bits Count
[}

Total Bits Count
o

Total Bits Count
L3

Total Bits Count
o

Total Bits Count

o

Host Side FEC

BER
Lane 1

Error Count  Total Bits Count
0 [

Ervor Count  Total Bits Count

o 0

Error Count  Total Bits Count
0 [

Error Count  Total Bits Count
0 0

Error Count  Total Bits Count

0 o

Error Count  Total Bits Count
0 [

Error Count  Total Bits Count

o o

Error Count  Total Bits Count

Configuration
Analyzer

INITIATOR Mode

figuration
Analyzer

INITIATOR Mode

Disconnect

multiLane A

FEC Advertisement

Operates in initiator mode
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

FEC Monitor

Operates 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
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Commong Data Management (CDB) Tab

CDB operates in initiator mode

Arabyzer
Settings Help
Manitaring

Adapter Temperature 21

Analyzer Temperature | 27

multiLane

Configuration
OSFP Analyzer

INITIATOR Mode

Monitor FEC CDB Control Signals R/W Functions MS5A Table MSA Validation Module Emulation VCC Current |12C Scope State Machine Analysis

2T Performance

CDB Performance/Data Monitoring
PM Is
PM objeds are ~  Link Mode

Mo Operation Clear All

PM Feature Information

Read PM Additional Features

Data Monitoring and Recording Controls

Refresh Clear

DM and Recording Adve
DM Advertisement

Commands FW Download Command

[ pletion fms)

Get Module PM LPL/EPL
6 Bytes ~ | Record Type
¥ Module Temperature
¥ Vo
v Auxi
AUX2
AUX3

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

Get PM Media Side LPL/EPL
Media Side Lane SNR & Bytes

¥ Per-Lane Laser Temperature
Get Data Path PM LPL/EPL
Frame Error Count
Media Side Pre-Side Ber

# Bytes

« Record Type

Lane 1-8 Refresh LPL
Lane 9-16 Clear/Read LPL
-2 Clear/Read EPL

Refresh EPL

Get PM Host Side LPL/EPL

¥ Host Side Lane SNR

¥ Host Side PAM4 LTP
Host Side Pre-Fec Ber

Disconnect

Clear and Read EPL Path Lane 1-8

ath Lane 9-16

Return hist Data Path La
I v Data Path Lane

Clear and Read LPL Clear and Read EPL

Temperature Histogram | Record Type

< Save Current histogram to NVR

Clear Temperature histogram
Lane 25-3.

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

Temperature Histogram

Performance and Data Monitoring

e 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.

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

e 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.

e CMD 0281h Data monitoring and recording advertisement

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

e 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.

e 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.

e 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.

e 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.
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Configuration

Adapter Temperature 21 Analyzer Temperature | 27 OSEP Analyzer

INITIATOR Mode Disconnect

Monitor FEC CDB Control Signals R/W Functions MSA Table MSA Validation Module Emulation VCC Current 12C Scope State Machine Analysis
Features Performance/Data Monitoring ™™ AW Download Command

CDB Module Commands
Delay MSB (Hex] Delay LSB (Hex)

0 1] Query Status

jord Entry/Change (Hex)

0

Change Password

Enable/Disable password protection for writing to EEPROM

O Enable [ ]
Export
Abort a CDB Command

General Abort

Command Progress

P —
CDB PRES Bert

Sucoess

LoopBacks

CDB Commands

e CMD 0000h Query Status

e CMD 0001h Enter Password

e CMD 0002h Change Password

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

e CMD 0380h Loopbacks
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Confiquratian
21 Analyzer Temperature | 27 QSFP Analyzer

INITIATOR Mode Disconnect

Monitor FEC CDB 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 Suppert Firmware Update Features Implemented =

Module Features Performance Monitoring Bert And Diagnostic o8 complete flag
Read FW Features
Command Support 0 3

Firmware read / readb:
0 CMD Run A or B

Olhmaxtimem: 9 4 This I the maximu;

Export

Command Progress

S

CMDs 00F0h-00FFh  C

CDB Features

e CMD 0040h Module Features: Identifies which commands are supported, from CMD 0 to CMD
OO0FF along with the maximum CDB command execution time.

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

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

e 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.

e The green buttons indicate which commands are supported.
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Adapter Temperature | 21 Analyzer Temperature 27 OSFP Analy

INITIATOR Mode Discannect

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

Features Performance/Data Monitoring Commands N3 JelNT et Rasr i erre!
CDB Firmware Download Commands Get Firmware Info

onding Binary file T T

rs\eibrahim\Downloads

(=}
\FW_3_8.bin Current Firmware Image Version

02.03 Refresh

Download new Fir e Image e
Program LPL Program EPL
Abort Firmware download
Abort Firmware
RunDownloaded Firmware Image Export
Command Progress
I

5
to the new firmware image;

Commit Image

Copy fi age

Copy Image Ato B Copy Image B to 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.
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.
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Control Signals

multiLane

e INTn/PRSn and LPWn/RSTn
o Read/ drive control

Monior FEC COB (CanilSghal) RAW Functons MSA Table. MSA eldation Module mulation VCC Curent 12C. Seope. Stae Machine Anahss signals

Ayt G Stop Analog Reading AutoScale 1) A na | Og sam p | | n g Of

e st signals in real time

® High ® igh

e Graph features vertical and
horizontal markers.

e  Pull up resistors: display SDA
and SCL resistors values, where
I2C should be in idle state to
detect accurate values.

e Ability to export/import data

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:

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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12C Read/Write Operations

multiLane

Analyzer Temperature | 30

ST Operates in initiator mode

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

Read/Write Byte Advanced Read/Write ° S|ng|e byte read/Write
operations
Single Multiple e Multiple
g e Multiple byte read

Page(hex) P Ra ) Page(hex) © Bank(hex) © Slaw

operations

e Advanced R/W used to
read from or write to
multiple registers
simultaneously

Click here to add a new row

MSA Table Tab

multiLane

Adapter Temperature 32 Analy,

INITIATOR Mode

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

e Data (Ascii)
Read Data
Identifier
Revision Compliance Load Data from file
Characteristics
Module State Save Data to file
Bank 0 flag summary
Bank 1 flag summary F Write Data to Hardware
LowMem Bank 2 flag summary
LowMem Bank 3 flag summary v Revert Read Only
LowMem bage Data Path/Module firmware fault and Module State changed flag
Page 10 Latched VCC3.3/Temp Alarm and Warning
LowMem Latched AUX1/2 Alarm and Warning

Page 11
LowMem ) ) Latched Vendor Defined/AUX3 Alarm and Warning

he af
LowMem

LowMem ’ Reserved
LowMem Custom

LowMem Internally measured Temperature 1 MS8

LowMem Internally measured Temperature 1 LS8
LowMem . Internally measured Supply 3.3v MSB

LowMem Internally measured Supply 3.3v LS8
LowMem Internally measured AUX1 MSB
LowMem Internally measured AUX1 LS8
LowMem Internally measured AUX2 MSB
LowMem Internally measured AUX2 LS8
LowMem Internally measured AUX3 MSB

e Operates in initiator mode

e Select page(s) to read

e Read data from device for selected page(s)

e Save data to file

e Load data from file

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

e 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

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

multiLane

Configuration
Adapter Temperature 32 Analyzer Temperature OSFP Analyzer
INITIATOR Mode Disconnect
Monitor FEC CDB Control Signals R/W Functions MSA Table MSA Validation Module Emulation VCC Current 12C Scope State Machine Analysis

Select a validation type: Read Data Validate Data Save Data Load Data From File Generate PDF report

Validation Table

Register
Clear Filter Content Validation

Page ~ T

Page : LowMe

LowMem

LowMem (Select All)
LowMem ¥ LowMem
LowMem ¥ Page 00
LowMem

LowMem

LowMem

LowMem

LowMem

LowMem

LowMem

LowMem

LowMem

LowMem

LowMem

LowMem

LowMem

LowMem

LowMem

LowMem

e Operates in initiator mode

e Select page(s) to read

e Read data from device for selected page(s)

e Select validation type: Register Access Type Validation or
Register Content Validation, or both

e Validate data against CMIS standards

e Save data to file

e Load data from file

e Generate PDF report for the selected page(s)

multiLane

OSFP Analyz

INITIATOR Mode Disconnect

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

Select a validation type:  Type and Content Validation Read Data Validate Data Save Data Load Data From File Generate PDF report

Validation Table

Register Access Register

T Address Data (Hex) Notes

Type Validation Content Validation
128 Items

Page 01 128
Page 01

Page 01

Page 01

Page 01

Page 01

Page 01

Page 01

Page 01

Page 01

Page 01

Page 01

Page 01

Page 01

Page 01

Page 01

Page 01

Page 01

Page 01

Page 01

o
5

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 Failed: Register is writable. Register Content Passed.
Address 135 of Page Page 01, Read Only Register. Access type Failed: 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 Failed: Register is writable. Register Content Passed.
Address 140 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 Failed: Register is writable. Register Content Passed.
Address 144 of Page Page 01, Read Only Register. Access type Failed: Register is writable. Register Content Passed.
Address 145 of Page Page 01, Read Only Register. Access type Failed: Register is 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.

00
02
[0}
00
00
00
00
00
00
00
00
00
oo
00
00
00
00
00
00

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

Analyzer multiLane

Configuration
Analyzer Temperature 45 OSFP Analyzer

TARGET Mode Disconnect

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

Memory Map

Read Dat;
Data(Hex) | DatalDec)  Data (Ascil Description ————

jes - LowMem - 128 ltems

0 - 128 Items. Load Data from file
je 01 - 128 tems
Save Data to file

Write Data to Hardware

Add/Remove Pages
Page02 Page03

Page04 Page1oh
Pagelth Pageizh
PageT3h Pageldh
Page20h Pagezih
Page2zh Page23h
Page24h Page25h
Page26h Page27h
Page2Bh Page29h

Page2Ah Page2Bh

Upon opening the tab, there are three pages added by default, LowMem, Pages 00 and 01.

You can add a maximum of three pages onto those, from the “Add/Remove Pages” window, by checking the
pages you want to add and pressing “Add pages”

multiLane

rTemperature 35 Analyzer Temperature 45 OSFP Analyzer
TARGET Made Disconnect
Monitor FEC CDB Control Signals R/W Functions MSA Table MSA Validation Module Emulation VCC Current 12C Scope State Machine Analysis

Memory Map

Data (Hex) Data (Dec) | Data (Ascii) il

> Load Data from file
ge 00 - s
01 - 128 Ites
Save Data to file
2C- ems
2D - 128 Items. Write Data to Hardware

Add/Remove Pages
vageisn = vageran

™ Page20h ™ Pagezih
M Page22h M Page23h
[ Page24h ¥ Page25h
™ Page26h M Page27h

¥ Page28h ™ Page25h

™ Page2Ah + Page2Bh

W Page2Ch + Page2Dh

I Page2Fh

Add Page(s) Remove Pagels)

You can work with the added pages as custom pages, and can overwrite them as you see fit.

Deletion of pages is only possible with added pages. You cannot delete LowMem, Pages 00 and 01.



multiLane A

Graphs and Measurements

Nexus allows for the measruement of realtime 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.

Data configuration:

e Set your required sampling speed

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

Sampling Speed - -
i v 1 MSPS 8Bit v
» Continuous | =3 kition v it Channel Configuration AutoScale

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

e Set your required sampling resolution

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

:::plmgl P 1MSPS v 8Bit v Channel Configuration AutoScale

6 Bit
8 Bit

12 Bit

e Setyour channel configuration

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

[l | Sampling Speed 2 N Fim

Channel 1 Channel 2

e @O o | CED
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Once the measurement is done, expand the Details window as below:

multiLane

Monitaring Configuration
Adapter Temperature 32 Analyzer Temperature | 41 OSFP Analyzer

BYPASS Mode Disconnect

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

Sampling Speed . =
1MSPS v B8Bit v
m’ and Resolution : Channel Configuration AutoScale

@) AddMarker off

Clear Graph |- Export Data |-

Import
Export

673 and voltage| ImportHiste

At = 0147722

Curve Visibility
v vec

£
Y
g
£
2

ns
Time (s)

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

o Export: export data and save file

o Import History: import more than one file
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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.

Graph timeline:

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

Con
Adapter Temperature | 31 Analyzer Temperature 33 OSFP Analyzer

BYPASS Mode Disconnect

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

Sampling Speed 4 yiops , ggx v | Channel Configuration |  AutoScale
and Resolution

Voltage (V)

Time (5)

I

multiLane

Configuration
Adapter Temperature | 31 Analyzer Temperature 33 OSFP Analyzer

BYPASS Mode Disconnect

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

Sampling Speed | icpg | gpp Channel Configuration AutoScale
and Resolution

Sr‘

Time (5)

Session Data
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VCC Measurements Tab:

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

multiLane

Adapter Temperature | 27 Analyzer Tem,

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 . . o
m and Resolution 1MSPS v 8Bt Channel Configuration AutoScale

Voltage (V)

Time (s)

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

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

Sampling Speed "
1MSPS v 8Bit v
[ corioos - o ERTET | e

4.166 MSPS.

Sampling Speed 7
msi E 1MSPS v 8Bt v ‘Channel Confimrasinn [
e m and Resolution L

2.5 MSPS

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

Channel 1 Channel 2
1.5625 MSPS

1.25 MSPS v @ a»

1.111 MSPS
1MSPS

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

:::"’""9"’"“ 1msps v 88Bit v Channel Configuration AutoScale

6 Bit
8Bit

12 Bit

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

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

Analyzer

multiLane

Configuration
Adapter Temperature 32 Analyzer Temperature 41

OSFP Analyzer

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

[+ comen | et

and Resolution
Continuous
4
Inrush

Channel Configuration AutoScale

Time (s)

Choose your required current measurement:

e Continuous current measurements
e In-rush current measurements

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

Anal multiLane

Settings  Help
Monitoring
tion Module Emulation VCC Current 12C Scope State Machine Analysis

Adapter Temperature 32 Analyzer Temperature
:’;‘::3:“,0" 1MsPS v 8Bit Channel Configuration AutoScale

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

4,166 MISPS

3,125 MSPS Monitor FEC CDB Control Signals R/W Functions MSA Table MSA Validation Module Emulation WCC Cumrent 12C Scope State Machine Analysis
2.5 MSPS. Sampling Speed | o
2nes e

1.5625 MSPS

125MsPS

1.111 MSPS

Channel Configuration AutoScale

multiLane

Adapter Temperature | 32 Analyzer Temperature | 81

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

Sampling Speed
and Resolution

State Machine Analysis

1MSPS v 8Bt Channel Confic &

Channel 1 Channel 2

& | @ o
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In-rush current measurements:

e Nexus should be in Initiator mode
e DUT should be unplugged from Nexus

e 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

Configuration
Analy mperature | 40 lyzer

INITIATOR Mode Disconnect

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

|v Sampling Speed

» Inrush =1 Iution 1MSPS v 8Bit v Channel Configuration AutoScale

Details

g
E
&
2
3
g

Time (s)
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12C Packet Analysis

multiLane

e |2C Captures can be done

twe 3 AnalyzerTemperature 80 nalyz

A — in initiator, bypass or
Moritor FEC CDB Control Signals R/W Functions MSATable MSA Validation Module Emulation VCC Current (1€ Scope  State Machine Analysis ta rget modes

Saenpang Spsed 5PS ¥ 8Bt v anne! Configuration . .
e~ i e Single and continuous

Single

captures
e e |2Ctrigger and tracking
events

e Different sampling

Voltage (V)

speeds available

e Represent SCL, SDA,
ACK/NACK, and I12C edges
graphically

Packet Details

Configure the sampling speed, resolution and choose channels:

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 TETET [ o]
- 1MsPS v st v
»  Continuous R tion 0 Chlm"

Channel 2

® on

X Trigger  Disabled

12C Trigger Events

Trigger Delay:

Time (s)

—

Pocket Details

After which, you can start your measurements.
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Continuous Capture:

Analyzer multiLane

Settings _ Help
Monitoring Configuration
Adapter Temperature 38 Analyzer Temperature 42 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 s o

Time (s)

%

Packet Details

12C continuous capture shows SDA and SCL data.

Single Capture:

multiLane

Help

Monitoring Configuration
Adapter Temperature 29 Analyzer Temperature 34 OSFP Analyzer
BYPASS Mode Disconnect

Monitor FEC CDB Control Signals R/W Functions MSA Table MSA Validation Module Emulation VCC Current 12C Scope State Machine Analysis
o st : - | DR
and Resolution 1MSsPS Channel Configuration Aute Scale

@D Add Marker OFf Draw Edges

Clear Graph |- ExportData |-

Markers

Curve Visibilty
v SDA v sCL

< Starts  Stops + Edges

Time (s)

Packet Details

I2C Single, trigger and tracking captures show SDA, SCL, Start, Stop and Edges on the
graphs.



12C Trigger capture:

Channel 1 Channel 2

12C Trigger v Enabled

12C Tracker Disabled

12C Trigger Events NONE ~ 12C Tracker Events

TiggerDelay: | NN
CONTROLSIGNAL

(Value betw
STATEMACHINE

12CSIGNAL

Choose the trigger required and measure the data:

multiLane

settings  Help
Monits

Analyzer Temperature | 34

multiLane A

Trigger 12C with:

® O O O O

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

Sampling Speed _ :
P! v ~ e
and Resolution |- MFS 8Bit Channel Con”s

Packet Details

12C Tracking capture:

12 Trigger Events

Control Signais

Channel 1

CONTROLSIGNAL

MODULEINTERRUPT v

Trigger Delay: 0
(val een 0 and

0015 00z 0025

Time (s)

on

Channel 2

12C Tracker

Disabled
12€ Tracker Events

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

multiLane

Adapter Temperature | 33 Anal

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

Sampling Speed

and Resolution

» Trigger

1MmsPs v 8Bt v Channel Configi,

1 5
4
0
=
1
3 0
-4 1
[ a0

Channel 1

12C Trigger ~ Disabled

12C Trigger Everts

Control Signals

Time (s}

Channel 2

12C Tracker ¥ Enabled

12C Tracker Events  READ
Address 14

Datz

Control Signals:
Module Interrupt
Module Present
Reset

Low Power

State Machine
12C Signal:

Start

Stop

Configuration
OSFP Analyzer

BYPASS Mode Disconnect

003

BYPASS Mode Disconnect




Packet details expansion:

multiLane

perature B4 Analyzer Temperature | 42

BYPASS Mode

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

Sormping Specd 1w v BBt v Channel Configuration

multiLane
werature | 38 Analyzer Temperature 42

Monitor FEC CDB Control Signals R/W Functions MSA Table MSA Validation Module Emulation VCC Current I2C Scope State Machine Analysis

Sampling Speed e o _
‘wmwo“ sBit Channel Configuration | [N

i N

packet : 1. AOOOED AT 0 1F 00008209000 000000000000 0000000000 0000000000000000000D00D00D00000000000000000000000000000000001-70 Items
SlaveAddress Start (write)
Adk/Nack
Address
Ack/Nack
SlaveAddress Start (read)
Ack/Nack

multiLane

Adapter Temperature 34

BYPASS Made

Monitor FEC (DB Control Signals R/W Functions MSA Table MSA Validation Module Emulation VOC Current I2C Scope State Machine Analysis

Smpli"g n ion —— _
1msps ~ ser v B
e Channel Configuration Auto Scale |

SlaveAddress
Ack/Nack
Address
Ack/Nack
SlaveAddress Start (read)
Ack/Nack

Disconnect

Disconnect

multiLane A

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.
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Scope Mode Tab:

multiLane

ORI P P — e Scope Mode data can be
BYPASS Mode Disconnect . . -
measured in initiator,

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

SampliogSpeed e yuy | Channe onguaion | Al bypass and target modes.

and Resolution

e Measure datain
continuous mode.

1
Time (s)

Configure your sampling speed and resolution, and move on to the channel configuration:

State Machine Tests: Configure your sampling speed and resolution, and move on to the channel

configuration: ] )
Choose to measure two signals from two different channels

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

e — : at once, choosing between:

and Resolution

Channel 1 Channel 2 S DA
SCL

e
a» Current

VCC
Measure the continuous data:

multiLane

Configuration

Adapter Temperature 28 Analyzer Temperature 30 OSFP Analyzer

BYPASS Mode Disconnect

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

Sampling Speed '
Msi v 8B v
[ > contnuous |- and Resolution | " 8it Channel Configuration | AutoScale

4 a

Clear Graph

T

Time (s)
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State Machine Test:

The below tests are all automatically done in initiator mode

Interactive tests to drive module state transitions, using MSM and DPSM to debug and
validate module implementation, and confirm compliance between host and module.

Module state machine test:

pr— multiLane

Settings  Help
Monitoring Configuration

Adapter Temperature 38 Analyzer Temperature 39

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
111:20:20): Lata path InitPendingLat
20:20]: Data path InitPendinglane<2> DPinit not
20]: Data path InitPendingLat > DPinit not

21]: Data path InitPendinglane <4> DPinit not Max Transition Time: (ms)

5000 Set
ta path InitPendinglane<5> DPinit not

yet executed

05-24T11:20:21]: Data path InitPendingLane<6> DPinit not
cuted

24T11:2021]: Data path InitPendingla Pinit not Legend:

): Data path InitPendingLane<8> DPinit not Steady State
DPActivated

: Data path State is : VATED Transient State

multiLane

Configuration
Adapter Temperature 34 Analyzer Temperature 39 OSFP Analyzer

Discannect

or FEC CDB Control als R/W Functions MSATable MSA Validation Medule Emulation VCC Current I12C Scope State Machine Analysi

Generate PDF report

Elapsed time: 101ms

24T11:

ing Module.. Max Transition Time: (ms)

5000 Set

Elapsed time: 8ms

LPMode HW pin t to low. LowPwrS
Legend:

owering up Module. Steady State

ModleReady
Transient State

Elapsed time: 132ms
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Module behavioral model:

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

multiLane

Configuration
nperature 38 Analyzer Temperature 39 OSFP Analyzer

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

Generate PDF report

Application 1 : 400GAUI-8 C2M

Applylmmidate

Disconnect

All three tests above are equipped with detailed logging on time and state transitions, which can be generated

into a PDF report.

To stop a test, exiting the tab does not suffice. Press “stop test” to exit the tab and move forward with other

tests.
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Revision History

| Revision Number | Date | Description |

1.0 6/12/2023 Preliminary
1.1 8/2/2023 Added Module Emulation
1.2 11/1/2023 Added QSFP-DD Support in

control signals
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Accuracy of signals for ML4066-NX-Pro-OSFP REV1.0:

 signal . Nots |

VCC +/- 5 mv accuracy (12 bit sampling resolution)
Current +/-40 mA accuracy (12 bit sampling resolution)
Operating Temperature Max 85C

Sampling Resolution 6 bit, 8 bit, 10 bit, 12 bit

Sampling Speed Min 1 MSPS

Max 4.1666 MSPS

multiLane A
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