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DPOJETY I 17 (DJA) + 1A (DJAN) DBIFEFRFER

DescriptionMean

87.242ps
214.04mV

72.727ps

194.21mV

52.267ps
91.814mV

3.6267ps
3.5926ps
495.88fs

3.4415mV
3.4051mV
499.23uV

Utiliti

DPOJET Plots

FEIEEE

Voltage

= Vi (=]
Y=y -l o Y |

Description

L]

() Height1, Ref1

(& Width@BER1, Ref1
[+ Height @BER1, Ref1
[+ TJI@BER1, Ref1

(& RJ(V)1, Ref1

ER1: Bathtub

Mean Std Dev Max

214.04mV  0.0000V
72.727ps  0.0000s
194.21mV  0.0000V
52.267ps  0.0000s
91.814mV  0.0000V
3.6267ps  0.0000s 3.6267ps
3.5926ps  0.0000s 3.5926ps

688fs  0.0000s 495.88fs

214.04mV
72.727ps
194.21mV
52.267ps
91.814mV

RA+EL

Bit Rate : 8.0004Gb/s
Pattern Length : 127U1

A
Min

214.04mV
72.727ps
194.21mV
52.267ps
91.814mV
3.6267ps
3.5926ps
495.88fs

p-p

0.0000V
0.0000s
0.0000V
0.0000s
0.0000V
0.0000s
0.0000s
0.0000s

N

VLIS

ER1: Composite Jitter Hist

View Details

Population Max-cc

0.0000V
0.0000s
0.0000V
0.0000s
0.0000V
0.0000s
0.0000s
0.0000s

Mincc  lad

0.0000V
0.0000s
0.0000V
0.0000s
0.0000V
0.0000s
0.0000s
0.0000s [
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400G
IRAEDTR

OIF, OTN, ITU Complex optical

>1,000 km
100M (MMF)

10 km

2 km
500 m

Backplane < 1m

Interconnect
module to chip,
chip to chip

Ethernet
Ethernet

Ethernet
Ethernet

OIF CEl

Ethernet
OIF CEl

DPﬁ?fEr%Hntprfarps 6'
(PAM2 at 25 GBd ~ 400GBASE-SR16 ) &
o
PAM4 at 25 GBd ~ 400GBASE-LR8 |®
Q
PAM4 at 25 GBd ~ 400GBASE-FR8 ) g
0]
| PAM4 at 56 GBd ~ 400GBASE-DR4 | a
>
PAM4 at 25 GBd ~ 400GBASE-KRS ¢
NRZ CDAUI-16, &
PAM4 CDAUI-8
NRZ CAUI-4
\PAM4 CEI-56G-LR/VSR/

Electrical Interfaces
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56GBAUD PAM4(CH(FTBEEETETAMDIRE

o FERDTFVYIRIVEZFAAFANCEFTBARZELS
o BmRD (PAMn) [CKYFvIXRIV-OACKT IS
o IYMIVEDIEINTY VNIV - L—bEERRXE R E Z Il
o SNELDTET = BERDEAL = FEC (Forward Error Correction) D& A Rx1 151
FICKWUV T REDORER

10" ——

— | =2
.

AN N S 55
) f@fﬁ%ﬁzé

Probability of error
El-
..II"FF#-F".-

I|
|| '96d
Tnal y \
III
07 15 En 2:% T asl 20
SNR, dB wme, 8906 GBaud
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LEVEL, THRESHOLDD:EtE
e Levels: BMEIZ /A AGTERKERE. VZ7UT1, BRI ECLYRTE

 Thresholds: BHEIZYYAETERE R, 71 0MIE. 71 /\TA-F(CKY
RTE

1088 Waveforms Tektronix:  _ | x|
iRUﬂfStOP :)l Trig ICIDcijrescale '] Mode

bRz el Zmal 3L XE LOC TE | Lab 30N A0S TV AL T

Level 3

e o - Threshold 2 - 3
Level 2

. __E — Threshold 1-2
Levell

I - Threshold 0-1

- 30‘39mwdiv: 122.5mV - ~ | 8.00000ps/div (@]~ 21.387ns : 5:18 PM 10/24/2014
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PAMULANIVEDI YA - ) AR

=18l
[Tektront

§ SP Recelver PDF Eyo § BERV Bathb

=1

N BER Eye

Mk el O =loix
\Users\mariaa\Desktop\AppPAMATests\optPRESS. mat RS E I EORE"

Gilobal

Data Source:
Coding: PAM

Phase Reference: None

Threshold: 451 uW )
Random Jitter

RJ (RMS) - 611 s
RI(h) (RMS) - 575 fs
R)(v) (RMS) = 207 fs
Deterministic Jitter
(»)] - 20 ps
003 - 8.9ps
[7e) - 10 ps @
DOPWS = 19 ps -
BU)(d-d) - 50 fs 2
5] - 426 fs g
PN(h) - 425 fs -
P3(v) - 34 fs
NP)(d-d) - sofs
Total Jitter @ BER
) (1E-6) = 24 ps
Eye Opening (1E-6) - 15ps
J2 (2.5€-3) - 20 ps
u 9 (2.56-10) = 26 ps =
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E5-KES0TOEYYY

Input ->

Channel ->

| O BOSIND Jitter Nowse and BUR Analyss = dﬂﬁ
e Yen Seto teb L3

N 5P Fiter POF Eye

¥ SP Receiver POF Eye

- - —
— ~—

JINB Renults : 125 Gbps, 1771 bity

Daty Scurce: C:\Users'\macias'\Deskiop\PAMPAMSE NS _dats mat Data Rate: 12.5 Gios Fiker: True Mask Test: Undefined
$SC; O Pattern: 1771 bes Channel: True Mask Fename:
Phase Reference: 12.5 Gz Semple Court: 277,10 k Equalaer; 1L (2) Mask Tarpet: 5P Recewver POF Bye
Jitter (Decson Threshold: 2.50 m
Random Jitter Random
R} (RMS) . 27013 6 RN (Rae5) . 52,12 W
RXh) (RMS) - 244135 EN(v) (RM5) - €52,12 WV
RXv) (RMS) - 115.65 f5 RM() (RMS) - 1.63 WV
Deterministic Jitter Deterministic Noise
D) - $6.40 ps oN - 249.16 mv
c0) - S262p8 CON - 249.76 mv
cCo - 14562 % OON{level 2) - 296,10 mv
CoPws - S4.2ps OON{level 0) -
oud-4) - %050 fs BUN(d-d) -
[3) - w543 f ) -
Pah) - 5436 PN(v) -
PAv) - 0s PH(R) .
NPXd-d) - 50,00 fs NPH(S-d) -
Total Jtter § BER Total Noise § BER
T (LE:6) - S6.57 ps TN (1€-6) -
Eye Cpemang (1€-6) - 23.13ps Eye Opemng (1€-6) -
Eve Avoleude - $.06 my
R¥(g-d) - 35041 % Magnavde . 0 ppm
0Xd-g) - 5346 ps. Frequency - oMz

<- CTLE

<- Equalized
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‘ Config  BLELELLT Clock Recovery
‘.Fullwﬁn Symbol Rate (Gbd) Method AL .

» MSO/DPO70000)-AMOpt.PAMA4 T e T

(o

‘. Prefs Thresholds Auto Pick [7] Waveform Filter

« DSPA-2070v7-YHhI\Y o  Er—

CTLE

« DPOJETLEB)LI-PAMEENTY-I1

@ Auto-adapt taps. 1: 0.0000
2: 0.0000
3: 0.0000

Adapt from current taps

Opt.DJANT /A ATz E N R] BE — = R

Tektronix | Ready

C BE-HFeURI TOEYVY

I, Config Results for Full Waveform

(ot v = Ve [ vevel || esn [ soapes | P |

—_ | —V A\Y - nit Interval
+ TAIYRTYR-IYRTYRE = =
. Equiv Bitrate (2xBd)

Fatiern Length

2 — [ Symbol Popuiation -
I\ e
< 0 | I@-15 | RI(d-d) | D)(d-d) | width || Height

233.8mV 2185ps | 23.96ps | 651.7fs | 13.52ps | 20.95ps | 132.3mV
3.908m\ 19.14ps | 21.53ps | 670.8fs | 10.78ps | 23.27ps | 93.15mV
\\J \}
° l// /\ ’f]?’fU’aE 'f)
CTLE, DFE, FFE

« 56GBaudPAMA4D R Y-k ==
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NC =

PAMA4EIZE

YTV« MASKEIENSTDECQ (TRANSMITTER AND DISPERSION EYE
CLOSURE) JAITEA

o J-ANT-AHAREFAFTOIEIE

SRTD/ARCLKZTA - J0-A%3E

MBI T AIRT I THEELTRIZE

SP Receiver PDF Eye
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Data Source: CH1
Coding: PAM
Phase Reference: 28 GHz

Rate: 56 GBaud
Pattern: 2047 symbols; Samples/UI: 40
Sample Count: 461880

Filter: False
Channel: False
Equalizer: FFE (5)

BER = Eye Decision Eye Sampling | Center
"”“"'5) w-dth Threshold | RN (RMS) Height Dewat-on

Rx Optimizer: On
Rx Common Phase: True (IEEE)
Rx Status: Optimized

Eye2 241 fs 12.9 ps 5.00 ps 3.70 mW 39.1 uW 895 uw 533 uwW 1.47 mwW
Eyel 241 fs 12.3 ps 5.59 ps 2.33 mW 39.8 uW | 909 uW 590 uw El s 0 s 1.37 mW
Eyel 239 fs 13.7 ps 4.12 ps 857 uW 36.9 uUW 1.08 mW | 328 uW 0s 0s 1.29 mW
Tx Levels Mean StdDev PkPk Global Measurements
Level3 439 mW | 32.5uW 257 uw Minimum Signal Level 565.98 uw
Level2 3.08 mwW | 32.9 uW 255 uw Effective Symbal Level 1 0.43
Levell 1.45mwW | 30.5 uW 257 uWw Effective Symbol Level 2 0.37
Level 321 uW 31.8 uW 244 uW Level Mismatch (R,,,) 0.84
R 1= ) Se— Level Deviation 13.14%
m Level Thickness 1.58%
m Level Time Deviation 0.00%
7 Vertical Eye Closure 6.32 dB
sk sl 3 dcmd ks e i e s TDECQ 1,40 dB
ER 12.71 dB
AOP 2.33 mW
33
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PAM4U7IVIA LV )a1-23Y

DPO70000SXU—X  ATINIA-NVA-AYOAI-T

ATl (Asynchronous Time Interleaving) 7 : L/ ig-{E/ 4 A& ML
> 0.83%@JIVAT=)

70GHz 77071, 4.3ps IL LY (20-80%) i
200GS/s YY)+ L—h |
<125fs IyH- )4 X207
>25GHz IvJ-hUNFSE

IV R3UHA X (133mm) .ru-.é o
T ———
HW70y7-UNNUARZE (400G TFER) 2% .
http://info.tek.com/jp-dpo70000sx-ati-performance-
%ﬁ-@%ﬁyu 1_3/3\/ oscilloscope-em.html

DT7IVAA LY TUY / EilERIY > V>
http://news.mynavi.jp/series/serialif/013/
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____
PAMAYYTUY YY) 1-3Y
DSA83008IH YTV - TIH I -IUT - TFI14Y
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