MPM-400G™

400G Multi-Protocol Module

Specifically designed to meet the test and measurement
challenges of developers and early adopters of 400G ASICs,
CFP8 optics, transport/switching modules, and service
delivery.

Module Highlights

400G test module with native support for 400G CFP8
pluggable optics

400G Ethernet testing per IEEE 802.3bs (16 x 26.5625G/425G)

with RS (544, 514) KP4 Forward Error Correction (FEC)
Provides all the necessary features to test CFP8 modules and
the 400GE data pipe

Advanced and flexible FPGA based test module provides
future proof hardware support for emerging standards

The advanced pluggable hardware module supports can
operate in parallel with other additional test modules.

1U MPA chassis supports up to 2x MPM-400G test modules
plus additional test modules

Applications

Comprehensive 400GE test applications for layers 1-4

Full rate 400GE BERT, throughput and frame loss
measurements

PCS & RS-FEC layer testing with skew generation and analysis
Service disruption time measurement

CDAUI-16 16x25G signal integrity testing with multi-lane
unframed BERT

High speed lane clock stressing/analysis and optical power
level verification

MPA Multi-Protocol Analzyer

Modular Test Platform

CFP8 Interface

e Native support for 400G CFP8 modules
e Supports any MSA and IEEE 802.3bs compliant CFP8 module
e Supports CDAUI-16 (16x25G) electrical interface to CFP8



PCS/RS-FEC Layer

400GE PCS/FEC Lane Numbering
e Supports lane number swapping and rotation
¢ Displays received lane ID, lane # and channel assignments

400GE PCS/FEC Lane Skew
Static Skew Generation
e Per lane static skew generation 0 to 4,158 bits
Skew Analysis
e Per lane skew analysis in bit time and picoseconds, 66-bit
resolution up to 4,158 bit periods
e User defined alarm threshold for received skew
measurement

Error Generation
FEC Uncorrectable
e Per channel A, B, or A+B
e 3.33E-3 to 1E-9 rates
e Single error insert
FEC Correctable
e Per channel A, B, or A+B
e 1E-3 to 1E-10 rates
e Single error insert
e Periodic burst
o Burst size: 1-15 symbol errors per codeword
o Period: Number of codewords or milliseconds; single
burst
FEC Correctable Symbol
e Generates 1 symbol error per codeword
e Per FEClane: 1 to N lanes
e 1E-3 to 1E-10 rates
e Single error insert
FEC Correctable Bit
e Generates single bit error per codeword
e Per FEClane: 1 to N lanes
e 1E-3 to 1E-10 rates
e Single error insert
FEC Transcode
e 1E-3 to 1E-10 rates
e Single error insert
Block
¢ 64B/66B Block/Code single, 1E-3 to 1E-10 rates
e Single error insert

Alarm Generation
Duration: continuous
e FEC LOA
e High SER
e FEC Alignment marker loss per lane

FEC Stress Test

The advanced FEC stress test provides a one-button method
to ensure R&D FEC receiver designs can correct the maximum
number of errors over the entire data path.

The test simulates actual optical line errors on the outgoing line
injecting 15 symbol errors in the RS FEC block using a pseudo-
random 10-bit error mask and a pseudo random symbol error
location that guarantees all symbol locations in the RS FEC block

PCS/RS-REC

will be errored in roughly 1 psec. The FEC Stress Test can be
performed on FEC channel A, B, or A+B.

Error Results
Measures error counts, average and current rates

Per Channel FEC Errors
FEC A+B

e Uncorrectable codeword errors

e Correctable codeword Errors

e Correctable symbols errors

e Correctable one bit error

e Correctable zero bit error
FECA

e Uncorrectable codeword errors

e Correctable codeword Errors

e Correctable symbols errors
Correctable one bit error

e Correctable zero bit error
FECB

e Uncorrectable codeword errors

e Correctable codeword Errors

e Correctable symbols errors
Correctable one bit error
e Correctable zero bit error

Per Lane FEC Errors
e Correctable symbol error
e FEC Correctable bit error

FEC Symbol Error Analysis
e The advanced FEC symbol error analysis feature provides
the number of symbol errors per codeword along with
their percentage to the total correctable codewords

FEC Transcode Error

Alarm Results
Alarm Detection: Seconds
e FEC LOA
* High SER
e FEC Alignment marker loss per lane (LOAMPS)
e FEC SER

FEC Degraded SER
e Supports FEC Degraded Ser Monitoring
e FEC Degraded SER Alarm seconds
e SER Degrade Interval: 0 to 65,535 codewords
e SER Active and Deactivate Thresholds: 0 to 65,535
Symbols (range dependent on configuration)
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ETHERNET/IP

Ethernet/IP Layer

Traffic Generation/Test Stream Flow Error Generation

e Test stream flow with generation and analysis capability e Payload Bit (single, 1E-3 to 1E-10 rates)
with separate rate, addressing and traffic parameters e Sequence (single, 1E-2 to 1E-7 rates)

o Test flow is generated with a signature field in the e Runt (single, 1E-2 to 1E-7 rates), configurable 60-63byte size
beginning of the UDP payload area for traceability and e FCS (single, 1E-2 to 1E-7 rates)
measurement purposes ¢ [P Checksum (single, 1E-2 to 1E-7 rates)

e MAC/IP/UDP formatted traffic generation e UDP Checksum (single, 1E-2 to 1E-7 rates)

e |P Version: IPv4 or IPv6

e MAC/IP/UDP source and destination addressing Alarm Generation

e User defined Ethernet Type, Traffic Class, Hop Limit, Flow e Remote and local fault alarms
label fields e Auto reply to local fault option

¢ Frame sizes: 60 to 16,000 bytes

e Test Pattern: 231-1 normal and inverted, 32-bit user RFC 2544 Benchmarking

e VLAN tags up to 4 levels with user defined TPID, PCP/ ¢ Throughput/Latency, Frame loss, Back to Back Burst
QOS, DEI, VID e Automated test sequence allows single or all tests to be

e MPLS tags up to 4 levels with user defined label, TC, run in sequence
S(bottom), TTL Supports standardized and configurable parameters including

graphical results
Traffic Rate Generation e Up to 8 configurable frame size test steps

¢ Full rate generation and analysis e Trial duration, min/max transmit bandwidth

e Constant rate by % BW with 0.01% resolution and e Throughput acceptable loss rate, latency iterations, and
accuracy resolution rate

¢ Constant rate by Mbps with 0.001Mbps resolution and e Back to Back burst - configurable resolution and number
accuracy of repetitions

e Constant rate by average interpacket gap in bytes with
approximately 1 byte accuracy Service Disruption Time (SDT) Measurement

e Constant rate by average interpacket gap in ms with e Event Triggers: loss of Ethernet frame disruption, FCS
approximately 1 ms accuracy error

e Ramp by %BW or Mbps with configurable ramp ceiling, e Event thresholds: minimum SDT time (0.1 to 1683.3ms),
floor, step size and step size duration measurement clearing time (10.0 to 1638.3ms)

e Burst size with single burst of traffic from 1 frame to 1 ¢ 0.1ms resolution and accuracy
second of frames at minimum interpacket gap ¢ Single or continuous measurements

T T o R(.eports SDT min, max, and average valut.es .
[ Mase— i ¢ Displays the last measurement plus 10 historical events,
__|MACSIe— 147abben 5502 ___| Ether Type— 010000 last 250 events saved in test report
| MAC Dt — a6 24521025 e SDT accuracy is dependent on transceiver performance,
_IIPSn;— 182.166.10.100 _l UDP Sre—— 312 )
_IIPDES( 192.168.10.108 _| UDP Dest — 312 partlculary for LOS events
_Imee Size- 160 _| IPTOS 00 (hex)
_|Pay|uad— AhABABAA _| IPTTL 285
IP Fragment Disallow

s —— o j e sen

SET 1

Service
Disrptn

_I VLANTag1(S-Tag) M VLAN Tag 2(C-Tag) [T WLAN Tag3(C-Tag)

TPID 08100 TPID  0xG8AB

Protection Switch Criteria: No Frames, CRC/FCS

PCP/QOS 0 PCP/QOS 0 Consecutive Good Time Required — 10.0ms
DEI 0 DEI 0
Consecutive Bad Time Required — 10ms
vID i viD 0 o
| Min Frame Length: 68 Win Frame Length: 72 Min Frame Length: 76 Action
State —— ‘Waiting for rigger (APS Continuaus)
Prev | Next | save an | Exit
Current Average  Minimum  Maximum
Protection Switch MilliSec {44 4 1973 1444 2556

Configurable Preamble/SFD

Supports configurable of preamble and SFD for all port generated
test stream traffic

History Recent Milli Second:
’7 144.400 92100 2EE.B00 ‘

Error
Insert

Test
Setup

Lock
Screen

Shut
Down

Clear
Stop | Restart|Presets| Report History

Flow Control
e Port responds to received pause frames with option
enable/disable
e Generate pause packet with 0 to 65535 quanta
e Counts transmitted and received pause packets, pause
quanta and pause end packets
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ETHERNET/IP

Result Filtering
Results can be filtered by up to 4 VLAN tag TPIDs

Test Stream Results

Independent set of test stream performance results

e Transmitted and received packet counts, byte counts and
rate in %BW
Test stream sequence errors, bit errors and lost frame
counts in errored seconds, current and average rates
User-defined pass/fail threshold alarm from sequence
errors, bit errors and lost frames
e Latency min, max, and average measurements with
e TCP, UDP, IGMP, ICMP packets 0.1psec resolution and accuracy

e Broadcast, multicast, unicast e Packet jitter min, max, and average measurements with
e Jumbo, super jumbo packets (greater than 9216 bytes) 0.1 psec resolution and accuracy

Transmit and Receive Port Counts
¢ Packets, packets/second, bytes, Mbps, % BW
e VLAN packets, MPLS packets
e |Pv4 & IPv6 packets

Receive Port Counts

Distribution Results

e VLAN distribution by tag level and quality of service level . s m

e MPLS distribution by tag level and traffic class [l coma| 2 m fost i

e Packet size distribution for 64, 65-127, 128-255, 256- : AN e e v o000 wecoem svonovg0neos |
511, 512-1023, 1024-1518, 1519-max byte ranges with . e || e —— S ——
support for counts, percentage and graphing 10000 1

Pass/Fail T
Accept Seq Ens — None Test [ Pass/Fail
. Seq FRunning

Accept BitErrs —  None

Bit Faunning
AcceptLoss Rate - None Loss Running

ey
§ - | Pert I Elapsed Time
Cﬂnﬁg| Tes |Results| Test | e
SCAN
I Utilization|  Packets | VLAN | MPLS | I Backel
[ Sizes
ERR

Description Count | Percent
ALARM Packet Byte Size 64 38751693 4831

Erors [ Count [Erored Seconds [ Average | Current
SeyEror 0 0 000e+000  0.002+000
Bit Error 7 3 4318012 0.002+000
LossEmor D 0 0.00e+000  0.002+D00
Alarms [ Seconds [

Pat Sync

Latency | usec: | Jiter [usec
Minimum 117 Winimum 0
Average 117 Average 0
Maimum 117 Mamum 0

Packet Byte Size 65 - 127 0 0.00
Packet Byte Size 128 - 255 30856277 38.46

Packet Byte Size 256 - 511 0 0.00
Packet Byte Size 512 - 1023 7998640 9.97
Packet Byte Size 1024 - 1518 0 0.00
Packet Byte Size 1519 - MAX 2615223 326

Strm
Rslt

Error Test | Clear | Lock
Insert | StoP | Restart| Presets | Report [ g 50 | (200 | o B0

EVENT e

LARGE
LED

* Zero Diata, 65-127, 266-611,1024-1518

Restart| Prescts | Report | gl | it | o ceen

Utilization Counts
e Total, IPv4, IPv6, VLAN, MPLS binning
e Current, min, max, and average % BW, Mbps, and packets
per second statistics for generated and received traffic

Errors

Displays counts, errored seconds, current and average error rates

Alarms
Loss of link, local fault, remote fault
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BERT

Per lane BERT testing for transceiver and equipment

m

characterization and acceptance testing e
Tranarireceve] Rasuts| Too epzzd T
o 26562765502 He 265502 Hz (3.99 ppr) offset
Test Patterns 1 26562765693 Hz 265693 Hz (10.00 ppm) offset
2 2E5B2765693 Hz 265693 Hz (10.00 ppm) offset
3 2BE62765693 He 265693 Hz (10.00 ppm) offset
e Modes: 16 x 26.5625G ] 26562765502 Hz 265502 Hz (9.99 pprm) offset
31 23 20 15 1 9 & 2E5E2765502 Hz 265502 Hz (9.99 pprn) offset
() - - - - - - [ 26562765502 He 265502 Hz (3.99 ppr) offset
PRBS 2 1’ 2 1 '2 1’ 2 1' 2 1' 2 1 normal or 7 26562765693 He 265693 Hz (10.00 ppm) offset
H 8 2E5E2765502 Hz 265502 Hz (9.99 pprn) offset
InvertEd El 2E5B2765693 Hz 265693 Hz (10.00 ppm) offset
. . m 2BEE2765502 He 265502 Hz (9.99 ppm) offset
® Per lane test pattern selection, error generation and BER 1 stz 22 9 o e
H H ppm) offsst
H 13 2BEB2765502 He 265502 Hz (9.99 ppm) offset
analyS|s 14 2E5E2765502 Hz 265502 Hz (9.99 pprn) offset
15 2E5B2765502 Hz 265502 Hz (9.99 pprn) offset
Opt Lane Optical Power Opt Lane Optical Power
a -4.27 dBm 8 -4.27 dBm
1 -4.28 dBm 9 -4.37 dBrm
Packet | System 2 -4.32 dBm 10 -4.30 dBrn
MLD S4-P1 S4-P1 S4-P1 3 -4.21 dBm 1 -437 dBm
4 5.20dBm 12 -6.30 dBrm
LB”" X E Transmif| Receive| Results | Test EE"DSD‘:‘;;D';” : -:Ssggm E -m:gm
I “4g7dBm 14d8m
e 7 -4.37 dBm 15 -5.16 dBrn
__Payoad | | _Ceabeiys | Emor | o Restart| Presets| Report| Test | Clear [ Lock | Shut
s Fayload Eror EitDelay  FsDelay Fhy Lane| Insert ) £21n JESEI SERD Setup | History | Screen | Down
’:u. T
jiae PRBS 31 Naone L
PRES 31 Nane: 1
Error PRES 31 None [z
Alarm PRES 31 None EN
PrRgS 7 e N Reference Clock Outputs
PRBS 31 None 5
B e e ¢ Eye Clock out: 1/170th line rate, 50 Ohm MMCX connector
PRBS 31 None: [5 | H H
Phes o tere - (connector shared with trigger output)
PRES 31 None: 10 .
Frgs 1 e KN e CFP8 module monitor clock output: 50 Ohm MMCX
PRBS 31 Nene 2
PRBS 31 None KEN connector
PRBS 31 Naone 14
PRBS 31 Nane: [15 |
Advanced Triggering
e Triggerin: TTL level via 50 Ohm MMCX connector
Shut
Destor | reeete] FePen | Setup | istory | Scroen| Down (connector shared with external clock input)*

e Trigger out: TTL level via 50 Ohm MMCX connector
(connector shared with eye clock out)*
Clock Source
o ChaISSIS Clolck Source;, reference platform datasheet: CFP8 Optical Power Verification
° 1n;¢zr:iﬂztra;u$8 MHz BITS/1.544 Mbos. SETS/2.048 ¢ Global and per optical lane power output enable/disable
oL Z & Z /1. PS, /2. e Received per lane and broadband optical power level
Mbps, 100/120 Ohm RJ-48 monitoring
* Recovered: from the incoming signal . e User-defined alarm threshold for received optical power level
e External: 1.544 MHz, 2.048 MHz, 10 MHz, TTL level via 50
Ohm MMCX connector (connector shared with trigger input)

MLD | Packet |System
S4-P1 S4-P1

Line frequency Offset Generation @ T | e | e Siopeed e
¢ Line frequency offset generation +/-300 ppm in 0.1 ppm __| Enortomson Nona
steps, affects all lanes ] £ ot Rt .
K __ | Alarm Generated Mone
e Constant generation
e Ramp generation: min offset, max offset, step size, and .
pic
step duration settings AlLos .03
F« LOS (Optical Lane #0) ON
Line Frequency Measurement Capability P L0 Gplcal Lano #1) O
i o . F LOS (Optical Lane #2) OFF
¢ Displays measured transmit line frequency offset in Hz [ L0 (Optical Lane #3) OFF
e Displays measured transmit line frequency offset from [0S Opteal Lane 24 07
F LOS (Optical Lane #5) OFF
external reference clock in both Hz and ppm [ L0S (Optical Lane #) OFF
e User defined alarm threshold for external transmit S Ceee e 0T
intan | Stop | estart|Prescis| Report| AL | 268 | Seheen| oo
reference clock offset measurements palitietony

e Provides line frequency measurements in Hz with offset in
Hz and ppm. Measures all lanes for Unframed BERT, single
lane for 400GE

e User defined alarm threshold for received line frequency
measurements

*For future application
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BERT

Transceiver CFP8 MDIO Testing Transceiver Module Health Check

e Complete CFP8 MDIO access Simple one button pass/fail test for verifying all transceiver
e Raw read/write capability for all MDIO registers properties

e Formal display of commonly used fields e Advanced user defined thresholds

e Module hardware control pin read/write access e Simple test report includes settings, results and CFP8

Module MDIO information

Receive|

B Transmi

m— Elapsed Time
esults Test 000:00:02:38

Max Output Power: 20.9 mW(13.2 dBm)

Receive

IE Transmit]

Elapsed Time
Results | Test 000:00.02:14

Module ID: CFPa Max Input Power: 341w (5.3 dBm)
Signal | Power Class 4(¢= 16w e Host Signal Spec: 400GAUKB P vy e
Cond | WDM Type: LANWDM Network Lanes:  §

Interface ——————————— 400G RE-FEC Ethemet CFPE [425G)

Duration ——————— 2 Minutes

Connector Type:  LC Host Lanes: 0
Ethernet Code: 400GBASE-LRS Date Code: 20170227

Fibre Chan Code: Undefined Lot Code 00
'f:‘:“:'é': SoneySDH Code:  Undefined CLEI Code: Not present Optical Power High Threshold — 2.0 dBr/lane
OTN Code: Undefined MSAHWRev: 03 Optical Power Low Threshold — -7.0 dBrlans
Media Type: SMF MSA MIS Rev: 2B
Signal Modulation: NRZ Hardware Version: 1.0 Frequency Wide Threshold +-2.0 pprm
i:’gdnal c\nl.i:.; ZANM Firmware Yersion: 10 | ™Froguency tser o ppm
itional Rates: lone
‘Vendor Name: FINISAR CORP. Excessive Skew Threshold —— 4158 hits
;E:Itdum Ol:”: rﬂ»‘nrag;?hsw ErBCL ] T Skew Ofiset b bits
art Number:
Serial Number: C22CWIW Bit Error Threshold ——————— Disable
Setinteriacs ta None t@ set Caniral Pins MDIO

Pattern —————————————— PRBS 31

Elapsed Time:  000:00:00:13 < PowerHigh
PASSED
Time Remaining: 000:00:00:00 & Power Low
©
©

0] T#DisABLE [T TRANS_ALM Address| wo00h | - |
0 moo_Lopwa [0 MOD_ABS Data | 0000n
| mopmeTL [0 TRANS LOS Road | _Wiite

inon | S1op | Restant|Prasets| Raport| doer, | iear | Lock | Shut — ¥ SoponFai g%ii::f: Sew
(e Restart| Presets | Report History | Scaaen S‘;‘:‘"
Transceiver Temperature Monitoring
e Measures current transceiver temperature in °C Advanced PHY Features
e Per lane user controllable swing, pre and post emphasis
Transceiver 3.3V Power Testing signal conditioning settings to stress transceiver
e Supports variable 3.3V input power to qualify transceiver interfaces
specifications, up to +/- 5% adjustment in % or voltage (+/- e TX Swing: 285 to 1087mV
5%) to verity e TX Pre Emphasis: 0.0 to 9.76dB
* Measures the active 3.3V power e TX Post Emphasis: 0.0 to 6.02dB
e Measures the active transceiver power consumption in * Receiver auto-tune mode for best optimization of receive
watts SerDes

Receive

g Transmi

Lane

Elapsed Time
Results | Test 000:00.03:28
Swing  PreEmph PostEmph
All All Al
0 _6lemy | 0.00dB | 000dB
1 _6lemy | 0.00dE | 0.00dB
2 _Glemy | 0.00dE | _0.00dB
3 _6l2mv [ 000dB | 000dB
4 _6Blemy [ 0.00dB | 000dB
5
6
7
8

6l2mv | 0.00dB | 00048
6l2mv_|_0.00dB |_000dE
Glamy | 0.00dB |_000dE
B12my [ 000dB | 00048
9 _6lemy | 0.00dE | 0.00dB
10 _6l2mv |_0.00dB |_000dE
11 _6l2my |_0.00dB |_000dE
12 _B12mv | 000dB | 00048
13 _6l2my | _0.00dB | 00048
14 _6lzmv |_0.00dB |_000dB
15 _6l2my |_0.00dB |_000dE

Error

Test
Insert

Setup

Clear
History

Lock
Screen

Shut

Restart Down

Stop Presets | Report
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Results
e LEDs and detailed statistical counters
e Graphs and Histograms
¢ Event log history showing event, count, day/time, and
duration for last 1,000 events
¢ Flexible test reporting options including PDF

T Elapsed Time
@ Cnnllg| - IF\esullﬁ Test | B

Alam Set 2 Period = 30 Minutes Fiesolution = 1 Minutes
Link State
Local Fault

Remote Fault EEREEE

BitEror Stream 163141 16:46:41 170141
1e9 }
le8 |
1e7
1eb
leb
Ted
le3
Tez
Tel

Apiil 17,2017 Start Time Apil17. 2017
Apil 17, 2017 16:43

Sample | Change Change | Change | shit Shift Frint Save | FReplay

Fate | Scale  Upper | Lower Leit | Riht Report | Graphs | Graphs

Error Test | Clear | Lock | Shut

Insert | Stop |Restar|Presets) Report | 5o, | istory | Screen| Dawn

Elapsed Time
000:00:00:27

Descending Pause

Event [ Coutt [ Time [ Duration_|
Femote Faull Burst Started 0 04/17/17 1650:0% 0
Remote Fault Burst Ended 0417117 16:4352

0 9
Remote Fault Burst Started 0 04117/17 16:49:44 0
0 04717417 16:49:39 0

Start Test

Restart | Presets| Report| gou | oo, | screen

Test Profiles
Supports save and restore of test profiles

MPM - 400G

Module Fault Status LED

CFP8 Port TX Indicator Module Extraction Handle

Module Out-of-Service LED External Clock Reference Input Eye Clock Out or Trigger Output

or Trigger Input

CFP8 Port RX Indicator
Module Insertion Status LED

CFP8 Monitor Clock Output
CFP8 Port

VeEX Inc.

2827 Lakeview Court
Fremont, CA 94538 USA
Tel: +1.510.651.0500
Fax: +1.510.651.0505

c € www.veexinc.com
customercare@veexinc.com

cEX

The Verification Experts

BERT

e Double wide, single high test module
e Requires MPA chassis configured for double wide test
modules
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