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400G PAM4 JTOL Test with FEC

e — BERTWave MP2110A

Jitter Tolerance Measurement
(MX183000A-PLOO1T)

MP1900A PAM4 15t Transmit MP2110A CR (DUT)

MP1900A PAM4 Error Detector MP2110A PPG —
MP2110A PPG —

MP2110A ED

MX183000A-PLO31
DUT Error Counts Import
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High Quality Waveform PAM4 PPG MU196020A

World best electrical performance for TDECQ evaluation of optical Tx
26.5625Gbaud

File Setup Measure Tools Apps Help

LA Run N Single

KEYSIGHT

53.125Gbaud

Fye/Mask KEVSIGHT File Setup Measure Tools Apps Help LAED.
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Crossing

F1 Eye 1/2 Width (1.0E-6)
26.80 ps

F1 Eye 2/3 Height (1.0E-6)
357.0 mV

——
J ————————————————————————————————————————————————————————————————————————————————————————————————————————”—_—————————
Timebase Acqguisition Frame Trigger | A A

RLM (802.3 A_120D) F1 ’TDECQ F1 Eye 0/1 Width (1.0E-6)
23.47 ps

0.994 0.10dB
Eye 2/3 Width (1.0E-6) F1 Eye 0/1 Height (1.0E-6) F1 Eye 1/2 Height (1.0E-6)
23.47 ps 356.0 mV 361.5mV

RLM (802.3 A_120D) F1 }TDECQ F1 Eye 0/1 Width (1.0E-6) F1 Eye 1/2 Width (1.0E-6)
0.960 0.86 dB 5735 ps 7.065 ps
F1 Eye 1/2 Height (1.0E-6) Fi Eye 2/3 Height (1.0E-6)

Eye 2/3 Width (1.0E-6)
5.600 ps 263.5 mV 246.5 mV

Linearity

F1 Eye 0/1 Height (1.0E-6)
271.0 mV

Average Power

o y Timebase | Acquisition Frame Trigger | o y
Precision Timeba - / \ Precision Timeba - . :
7 5.00 psf Full Pattern: On Src: Front Panel ( ratn \( Signals) b 10.00 psf Full Pattern: On Src: Front Panel O | maen ) Signals )
Reference: 199.5 mv/ 199.5 mv/ 1 Pos: 40.28235 ns || 13.98998901 pts/UI 3.125000 GBd A / Reference: 199.5 mV/ 199.5 mv/ , Pos: 40.27850 ns || 26.98998901 pts/UT || 26.562500 GBd = |\ /\ /
13.281250 GHz -32.0 mV ov || ") _ 8191 UI _ ~~ S 13.281250 GHz -320mV ov [ ") : 8191 UI , ~ " S~
Electrical TDECQ: 0.10 dB

Electrical TDECQ: 0.86 dB
RLM: 0.96 RLM: 0.99
Eye width: 5.7 ps(0/1), 7.1 ps(1/2), 5.6 ps(2/3) Eye width: 23.5 ps(0/1), 26.8 ps(1/2), 23.5 ps(2/3)

/1Nritsu

it
@

~‘.. e ‘.:V 4:: = ~ ‘;‘_“' = = =
e e —— e ‘: — = _‘: _‘:A s
A ~— —— ~ - — =
ety z



Jitter/Noise/ISI Tolerance Measurement

MX183000A Software Measurement Screen
[Aruismme mevtumame
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Jitter/Noise Addition
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Sine-Wave Jitter (SJ)

Z1nritsu

Random Jitter (RJ)

su Company



PAM4 ED Diagnostic

"

Capture | Miscl

Upper Eye

Threshold

Middle Eye
Threshold

Lower Eye

Threshold

H Delay |

*Data B

Data B

0 | @ mul |

UfL Threshold Sync

]

0.000 - V-l (1ol -Cata “'l"

0.000 | _ ps m

mm ‘fDatE&Tlme |‘r| | 2018/10/20 18:33:56 |

ER

EC

SoEFI

El

Zinrtsu

2.834

30

Clock Loss

Sync Loss

Error

Clock Count

-
=

1.079 100E

Middle Data Threshaold |

All Channel

Total INS OM|
MSB ER |’ 7.685 700E-05 | | 1.357 300E-04 | | 6.017 900E-07 |
EC |’ 32 942/ | 32 560 | 382
LSE ER |’ 9.531 300E-04|| 2.564 100E-05|| 1.499 000E-03 |
EC |“ 60 700 || 605/ | 60 095 |
Lewvel 0 Lewvel 1 Lewve| 2 Lewvel 3 Symbol
to Level 3 5 768 786 435
to Level 2 6 445 9 467 6 447
EC| tolevell 345 76 008 778
to Level 0 8 987 786 456
Total 12 558 19 240 77 229 7681 116 708
ER Total| 1.239 800E-02| 1.887 100E-02| 7.167 000E-02| 7.620 700E-03| 2.834 100E-02
Clock Loss | 123~| i | Sync Loss f 234] i & | Error i@ &

Z1nritsu

[6] PAM4 ED  [ANE |~r

Diagnostics |
Mode

Upper Eye

Threshold

Middle Eye
Threshold

Lower Eye

Threshold

UL Threshold Sync

oM

Vo RERERINELE |T

mﬂﬂ’ se |E}ate&'l'|me |‘r| | 2018/10/20 18:42:32 |
Zinntsu Total INS oM Sync Loss
MSE ER | 7.685 700E-05| 1.857 800E-04|| 6.017 900E-07| [ 345
@ @ cc | 32 942|( 22 560 382 @ @
LSE ER | 9.531300E-04|| 2.564 100E-05| 1.499000E-03| [  456|
@ @ cc | 60 700|( 605 || 650 095 |
MSB + LSE ER | 1.256 800E-04|( 1.777 000E-04|( 8.961 400E-05| [  777]
@ @& cc | 143 642 83 165|( 50477 @ @
Clock Loss | &
FrequencylkHz) | 32 000 | MSB/LSE Diff | 10|
MSB MSB + LSB
Clock Count ( 1.079 100E+09 || 6.368 400E+07 || 1.142 300E+09 |

Middle Data Threshold |

~|‘u’ Middle ¥Data Threshold | _____ “
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PAM4 Burst Error Insertion and Error Capture

for FEC Analysis

/\Nr

Capture

a

| symbol

Block

Pattern Addr 685

Position 0

Block Length |4194304

e R 1 - :
c 3
2 3 o
s £ v
> s
W.I.
i
—_ Hum —
: : B
=
s mﬂm Ll -
= e = 3 3 — =
b -
1E NERERE: A
L] w.ﬂm =]
| a 8 g = =
@ o MO & = w s =
B T 8 © |9'— =
2 ¢ T @ |O m g
z =-H & | £ T g
= £ = 2 | m w5
s 8 4 rmMme = R
.mmmmwnﬁmvumm s £ 5
- 8 8 |4 - | 8 = |

[4]

+32

00
ﬂ?lﬂﬂﬂl??ll?llﬂﬂuﬂﬂaﬂﬂ
—NONONMNAA OO —AMANO O MM OO OMN
OM—AM—ANNHO MO —ANHAMNO NN
OO0AMrA—IOMAMMOMNHHANMOO
EHHHHHHHEHHH1132212133
+ NONHMNAHAOHOMMO HHOMNOOHOOM
MNMONAOANOAANAAMMNMN AN OO O
NN ANO OO MNO NN M e~ NN
U%ﬂﬂlzﬂ/_lﬂl%ﬂﬂﬂﬂu
N O—HOMOAMNMMMO OO —MNOMOMNNN
T NOANMNMANOOHNHMMOANNHMNH MMM

Or—ONMANMMNMMOMN—TO O NMONMNO

OAMMON—MOONHNNNOAM—ON
© M—AOMOO——INHHONOMOOO M
T NOANANMANHNOMMMNANM—AMMOOM

—ANOOO—MNNMANM——NMN—MONN

OANNMO—AOHANONMOOOHANNHN

NOOANNANMOOOANHMMMOMANN
N NANMMOONANMAMA—AOCOO MM N
+ OMMANOAONH—HHAAONHMMANO M
T ONO MO OO MNHANMANMO NN O
MNNM—AN—OO—ANOO——OMO O i
—=NMNANMONMON—ANMNOANOO
MMNO—ANNMONANOMMMA—AOO M
ONFNOMO—AONO—AN—ONO—NN
—ONOOMMANNOMOM——MNMN—ONMNMM
—AANAOONONHOMANOAOAMO
T NONNHOMANMNM O AAO—— MMM =M

—AHONAONNOAM—AO—OMONONO

—ANHANONMMANNOMOOMO—MMOMN

—AMNENNAMOONNM—AOMOMO—NM

m233333lﬂ3223U22U2221ﬂ
COMNINOOrHA<T =A< ™~O<II~OMLOOMOOICN
OO OOHHHNNONMMM STt <<t
OO0 O0O0O0OOO0O0OOO0OOO0OD
o iain'la'lsalsalsalsalsalsalsalsalsalsalsalsalsalsalsalsalss
S S BN BN IS S I B B e s e e b b b s S s S N
elololololelololololololololololololelels)
elolelololelolslololeloleloleolelolalele]s)

a0
+

v

»| e
&
=
c
m -m
.m. m
.
-
< = )
8 S0 H T~ B
W e
r G
A
£ O |
< W w
& 2 -
(V.
W'@ lmﬁt W
v .S ——— = — m W
o o 2| 3
£ = s | ©
m. - w c POM
i £ |LE JgapEa e
W = @ 2
— < Q re)
a o "l — n
5 1 m 2 & m o
- DL o 3 « w &
o 3 Az v @ w - o
2 2 Q| & = |12 |¢
Sl 3l s (8| 3 E|E| 3
g g 4, o =2 ) m
.DI-.. g L —  —
o

Last Block

Mext Block

1/128

Previous Block

First Block

CaptureDepth

4194304

Continuous
Error Counts

4198

Error Counts
Upper/Middle/Lower

2089

4198

Last Error
Blockfaddress

4194249 2109

1

First Error
Blockfaddress

969




Z1nritsu

Ayl 2020-3 MIM No. OFC2020-E-Z-2-(1.

©Anritsu Company



