20144 BB M KN B RARTH 25/

10M-100GHB{EfrEEE B R

—

.

-~ -

= -

Q& ~

S \ ~
»

Frpt ChED) FIRAF EZE

KEITHLEY Tektron/iw

A Tektronix Company



I Agenda
» BESEBNHEG
10M/100M/1000M/10G LA M, 10G KR SFP+

< B SBERATER

40G/100GGiE G &

= 100G/A00GHHT B8 &=

KEITHLEY Tektron/iw

A Tektronix Company




10M. 100M. 1000M VA K w3 2 &9 M) 4%,

R B RAR L R P ARAR

M. Z=orimth s . XPAREE

fdE: BT R BRI AL SRREE . SRR
B M e A E

[ 35 45 AE I X

AT THLEY

A Tektronix Company

Tektron/ix*’
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7257 % L R AR AR A S HL T 1) 4K
- ERE (link test) HKMFREAR I

Ltlities

Helfp

| Buttons

File Tests Hesults Lltiities Help TDSET3

————————— Confiqure: 10BASE-T
~ Source —; Acquisition
Data = : # of Wfms

= =l | [ emy
|Configure ‘

Select

R - Mask Selection [Eekiseds
{ Connect I MAU Type  MA [ Summary
= - B ] |

1 Internal VV L ]4
.;Viewaml ‘ ; | | Detail I

10-T--» Template-->MAU-->Normal [Data-->Ch‘l MaU Type->Int MAU Scale-->Normal
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= 10GBASE-T provides 10
gigabit/second connections over
unshielded or shielded twisted
pair cables, over distances up to
100 m. 2.5Gbps per lane (A, B, C &

= Baseband 16-level PAM signaling
with a modulation rate of 800
Msymbols per second is used on
each of the wire pairs.

=  Supports full duplex operation

= Compatibility of Auto Negotiation
enabled to also operate
10/100/1000 BASE-T

= Supports a BER of less than or
equal to 10E-12 on all supported
distances and Classes

= Provides a cost advantage over

EEITHLEY

A Tektronix Company

D)

only

fiber

Hyhrid

Hyhrid

Hyhrid

Hylrid

10GBASE-T - Overview

W Hybrid

—{ Hyhbrid

_J{ Hybrid

—{ Hybrid
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XGbT — 10GBASE-T % 32 ¥ il it

Measurement Test Mode XGbT Features / Motes Does XGbT
cover this
measurement?

Maximum Sub clause Flexibility to test beyond compliance — XGbT provides the| Yes

output droop 555 3.1, Test | flexability to perform testing beyond what is specified in

Mode 6 |EEE standard 802 3an-2006. It helps users to analyze
their PHY in addition to compliance tests.

Transmitter Sub clause Measure Jitter down to just few picoseconds. Yes

timing jitter — 655 3.3, Test | Software Filters are designed and applied an the

Master Mode 2 acquired data automatically while perfarming

measurements.
Transmit clock Sub clause Exact value PPM for measured clock frequency is Yes
frequency 55535  Test | provided
Maode 2

Transmitter Sub clause Measure Jitter down to just few picoseconds. Yes

timing Jitter — 55 5 33, Test | Software filters are designed and applied on the

Slave Mode 1 ans acquired data automatically while perfarming

Maode 3 measurements.
Transmitter Sub clause Spectral Features of the scope are used to perform the Yes
linearity 55532, Test | measurement, a methodology that is unique to Tektronix

Mode 4. and approved by UMNH-10L

Tones 1-5

Transmitter Sub clause Spectral Features of the scope are used to perfoarm the Yes

power spectral 55534, Test | measurement, a methodology that is unique to Tektronix

density (PS0) Mode & and approved by UNH-10L

and power level

Return Loss Sub clause Return Loss is not part of XGbT solution for now, Yes™

558 21, Test | however it will finally be released in next version. For
Mode 5 time gap arrangement please request product line for

Feturn Loss utility

“EITHLEY

128 A Tektronix Company
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Transmitter Power Spectral Density (PSD) and Power
Level

IR i D) V5 5 K DR AE

B B« B ORI T 3R R ) 3¢
ISR PES YRR
Dy %48 R AE3.2dBm~5.2dBmyiE [ A

TR R 2 N AT AV 2R Y
ENIR £ 18]

T3 N Test Mode 5

IEEE F5rif 802.3an-2006, 55.5.3.4%%
H o

Test Mode 5:

1B EA R

B Tektxpress XGHT 10GHRSE-T Autometed Solsthan (ntilledy

nght f ncmd et Lane
. e Lone [ e

o0
Fawer % pactral Denoty|
ey range of w1054 1t
Toeer-1 jehechs i the Pomer Spectum Densdy
jmaasared win & 100 shevs lond @ withn
Tarn 2 !
Tared Cla te voow mmons of the wovelnm
Tomn4
Toen D
Dok Fregquency Show Schewon
y A e
Gebech Al
PosctectAd
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TF-XGbT Test Fixture

The XGbT test fixture provides easy access to the 10GBASE-T Electrical signals
to perform conformance testing and device characterization as described in of
IEEE 802.3an-2006 sub-clause 55.5.3 & 55.8.2.1. This fixture is used with the
Tektronix’s XGbT- 10GBASE-T Automation Solution to provide fast and accurate
design debugging and validation. XGDbT fixture covers all seven measurements
including Jitter Slave and MDI Return Loss

Fig 1: XGhT Test Fixture main board Fig 2: Calibration Board

Figure 3: RJ45 Shielded Patch cord

5/28/2014 Tektron/ix .



I 10G-KR Typical Backplane Ethernet

Transmitter

1. Chip and package SEEnEr

3. Daughter
card trace

2. Package
to board via

—

4. Daughter card
to connector via

5. Connector

6. Connector to

7. Backplane backplane via
trace \-/
B/28/2014 12 Tektronix:
A Tektronix Company /



10G-KR B a4k i3zt 844

.~ TekExpress 10G-KR (Eval

Device : Source : CTS 0.9

Test ¥2.7.1.3_Signaling speed
Acquisitions est ¥2.7.1.4_Differential peak-to-peak output voltage {max)
est ¥2.6.5_Differential peak-peak output woltage {max with Tx disg

est 72.7.1.4_Common-mode voltage limits

Preferences

T _Transition time

L8 Max autput jitter (peak-pealk)

A0_Transmitter output waweform characteristics
1 a_Ooutput waveform coefficient update

S 1 b_Output waveform coefficient status

RIKRRIRIRIRIRIR]

4

Test Description

The 10GBASE-KR zignaling speed zhall be
10.3125 GBd £ 100 pprm.

Status Ready |

KEITHLEY Tektron/ixw
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I Testing connection for 10G-KR

Digital Oscilloscope

DUT

P7520 Probe /
\
=S = A :

Digital Oscilloscope

ouT

DC Blocks (o0 =o0]

LR =N

KEITHLEY Tektron/iw

A Tektronix Company




10Gigabit Ethernet Interface Evolution

MSA XENPAK X2 XFP SFP+ SFP+ direct QSFP
Transceiver Transceiver Transceiver Transceiver attach
Form
Factors
>
10GBE
Standards
IEEE 802.3ae IEEE 802.3ak IEEE 802.3an |EEE 802.3aq  SFF-8431
SR/LR/ER/LX4 CX4 10GBASE-T LRM SFP+
i
2002 2004 2006 2008 2010

A

ethernet alliance

Source : Ethernet Alliance

Next Big Thing
SFF-8431
SFP+

KEITHLEY 15 Tektron/ix”
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Tektronix SFP-TX — Automation & DPOJET Option

" it |
|- APV
- o ©

D —_—

Host Transmitter output electrical Specification: ||| | | /SR
1Single Ended Qutput Voltage Range PRBS31 03 4 V
2|Output AC Common Mode voltage (RMS) PRBS31 15 | mV[RMS) | [—
Host Transmitter Jitter and Eye Mask specifications
3| Crosstalk source rise/fall time {20%-80%) (Tr, Tf) 8180 U s
4|Crosstalk source amplitude (p-p differential) 8180 1000 my
5|Signal rise/fall time {20%-80%) (Tr, Tf) 8180 H ps
6{Total litter {p-p) (T)) PRBS31 0.28| Ul(p-p)
7{Data Dependent litter (p-p) (DDJ) PRBSY 0.1 Ulfp-p)
8| Data Dependent Pulse Width Shrinkage (p-p) (DDPWS) (PRBSY 0.055] Ul{p-p) : e —
9 Uncorrelated Jitter (RMS) {U)) PRBSY 0.023| Ul(p-p) — — @@
10{Transmitter Qsq 8180 50 5 TS '
11{Eye mask hit ratio{Mask hit ratio of 5x10-5) PRBS31 X1=0.1201, X2=0.3301, Y1=35mV, Y2=350mV
Host Transmitter output specifications for Cu {SFP+ host supporting direct
12|Voltage Modulation Amplitude (p-p) 8180 300 my
13(Transmitter Qsq Output AC Common Mode voltage 8180 63.1
14|Output AC Common Mode Voltage PRBS31 12| mV{RMS)
15{Host Output TWDPc PRBSY 10.7) dBe

KEITHLEY . | Tektronix

A Tektronix Company



I SFP test connection

Digital Oscillosco

-

4

DCBlocks

HCB-Fixture

DUT

KEITHLEY 17 Tektron/iw
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SFP Eye Mask hit ratio :less than 5E10-5

File | Edit | Vertica | Horiz/Acq | Tng | Display | Cursors | Measure | Mask | Math | MyScope | Analyze | Utilities | Help n

<) DPOJET Plots
U8 Qe Wohaml el 2 BF &0

48.947p (x2)
96.375p (&)

e

Uls:4000:2062464, Total 4000, 2062464
Mask: SFPPEyeMask msk

KEITHLEY 18 Tektron/ix"
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I JGIEAE T 5=
= Telecom (125 Mb/s to 44.50 Gb/s)

= Datacom (gigabit Ethernet, 10 GbE, 40 GbE,
100 GDbE, Fibre Channel to 16 GFC, and
InfiniBand) solution

KEITHLEY Tektron/iw

A Tektronix Company




I Introducing the DSA8300 Digital Serial Analyzer
More Performance and Versatility

= |ndustry’s best native jitter noise floor,
425 fs s typical on up to 8
simultaneously acquired channels

= <100 fs s Jitter noise floor, when
equipped with the 82A04B on up to 6
simultaneously acquired channels

= 16,000 point native record length _— ® |

a® ‘i _sr® i v,
= Optional fully integrated pattern el |l eel |Tesl | 66l

synchronization ¢4 -' o=V &

= 16 bits of vertical resolution

y— —

=  4X Pattern Sync throughput improvement
= Clock Pre-scalar maximum input frequency 20 GHz typical

= 3 GHz Intel Core 2™ Duo CPU

= New user interface look and feel leveraging MS Windows 7 Ultimate
Operating System

= XVGA (1024 X 768) 10.4 inch display

20 9/2013 TERtI'OI‘l/iX'



DSA8300 Digital Serial Analyzer
DSA8300 Optical Module Portfolio

Single and Multi-mode, Broad Wavelength (750 - 1650 nm) Modules

Supports standard rates to 2.7 Gb/s, high sensitivity, optional

80C07B integrated clock recovery
Supports all of the 8/10 Gb/s applications, high sensitivity, optional
80C08D ) )
integrated clock recovery, optional Integrated CR
S0C12B Supports standard rates from 155 Mb/s — 11.3 Gb/s, high sensitivity
- data pick-off for external CRU e.g. CR125A
Supports rates from 8.5 Gb/s — 14.063 Gb/s, high sensitivity — data
80C14 :
1 pick-off for external CRU e.g. CR175A
80C15 New Supports standard rates from 25.73 Gb/s — 28.05 Gb/s (maximum

optical bandwidth > 32 GHz)

Single-mode, Long Wavelength (1100 - 1650nm) Modules

Optical bandwidth to 30GHz, supports 10Gbit/s up t014G+

80CLiB standards, optional Integrated CR
Optical bandwidth to 80GHz, supports all 40 and 100 Gb/s (4 x 25
80C10C Gb/s) standards, optional CR trigger pickoff for e.g. CR286A CRU,

optional high sensitivity photo-receiver for use with external
equipment (e.g. for optical BER testing with BERTScope)

KEITHLEY

A Tektronix Company
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Tektronix 80C15 Optical Sampling Module Highlights

NEW 80C15 - - _—
= Single-Channel Optical Plug-in Module for DSA8300 : = !
= Unfiltered Optical Bandwidth >32 GHz ' | EC0ICE

f

= 62.5/125 um Multi-Mode Fiber Input %ﬁr‘ﬁ""‘u "1 ,»

= Short- and Long-Wavelength Support 780-1650 nm |

= 200 kS/s Acquisition Rate LB o

= Jitter Floor <150 fsgy,s (With 82A04B) "L — ';“?Qi;(f -
o€ LA »

= Reference Receiver Filters:
v 32G FibreChannel (28.05 Gb/s)
v OTU4 (27.95 Gb/s)
v/ 100Gbase-LR4/ER4/SR4 (25.78 Gbls)
v 26G EDR Infiniband (25.78 Gbl/s)

KEITHLEY Tektron/ix*’

A Tektronix Company



Industry-Leading Optical Portfolio

The 80C15 covers the space between current 80C14 and 80C10C

MAAI llﬂﬂ

Feature /

80C10C

Specification

Input Fiber Type

Wavelength Range

Unfiltered Optical
Bandwidth

Unfiltered Risetime, typ

Filter Rates

26Gb/s Mask Test
Sensitivity
AOP @ 1310nm

SMF + MMF
9, 50, 62.5 um

700-1650nm
14 GHz
31 ps

8.5 —14.06 Gb/s

-16.5 dBm

SMF + MMF
9, 50, 62.5 pym

780nm-1650nm
32+ GHz
14 ps

25.78 — 28.05 Gb/s

-9dBm

SMF
9 um

1290-1620nm
80+ GHz
6 ps

25.78 — 44.5 Gbl/s

-7.5 dBm

23 9/2013
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80C15 Optical Module
100G Single/Multi-mode Solution

80C15 Optical Module

Standards Supported

Performance Specifications

Standard

Data Rate

Single and multi-mode

9, 50, 62.5um core

26G EDR Infiniband

25.78 Gbl/s

100Gbase-LR4/ER4/SR4

4x25.78 Gbls

OoTU-4

4x27.95 Gb/s

32G Fibre Channel

28.05 Gb/s

Supported wavelengths | 700 — 1650 nm
Maximum Optical

Bandwidth >32 GHz

Optlc_al Reference 25.78 Gb/s — 28.05 Gh/s
Recelvers

Sensitivity -9 dBm (at 1310 nm)

KEITHLEY

A Tektronix Company
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Unfiltered and Filtered 26Gb/s Eye Comparison

Unfiltered 30+GHz bandwidth 100GBase-R4 filter turned on

A B Vew el lll1|l- o Appheatives 1hd 100 Wi b LR Tehsren|v e LU O M0 Wisi S E LR T
g.“l‘{ ’M%q!qnvmu Ao Mok '»mgﬁr -. Q“l‘, ’M&w'lquvmu = o Mok | St | {
oo it (|| 541 (B0 [ 16 | L | ,Eqrvmmrvum:m ‘”'“"""v"\*‘mu[ ,!,Q,NBFEENMRM

Y

nm.w,uh; g oW gj | Hl(l“l'l.“r.;‘\ii;' u e L2 n ‘( AN

i | A ik g S aw g | mf Lo e g SR TIRV S & 5 I LEEHEAM AT .
- r 3 - - r
=3 [ | i I =R [ | lm-mm o, |3
N Y] 1] | 3 oM RS |1 e W o AW | Masy  2103mY pelr 665 I | 1A B e W e W [ MWW | Man LA s %
| L | TrACIONs | %o hpouo0de ! o JAX028 Matian  2210mY e | B soorsamie B g B s | 20858 Mokl 15000 g
2 00N BE s B e BT Msan oW whiky  1007Tmy  pily C% | |2 048 RE [beas F O W us whiky  SOS0UW pely I000%
(% arazosamyi| ) 12200000 | 2] 00000 | . J05MESSmY e B Omy Mk - | ..mm.mw[. 100000 | Il L0 R ZRW Nk 200
15 J430 G ria i 57 G 1000

Signal source : 1550nm MZM Tx at 0dBm, 25.78125 Gb/s, PRBS31

KEITHLEY Tektron/iw
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Unfiltered Optical Bandwidth >32GHz

26

Mag Response (dBo)

12

15

18

9/2013

—unfiltered 80C15 |
10 20 30 40 50
Frequency (GHz)
Actual Measured Optical Bandwidth: 37 GHz

60
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80C15 Unfiltered Transient Response

[ A
'3 Rise A
Measured Step Rise Time: 9.0 ps (20-80%) M 9023599ps
Rise A
13.4 ps (10-90%) (M  1340997ps
L P_ 6882 Waveforms. / =1%l
& 55 B L [P Runsiopey) Trig |Direct v, AcqMode |Sample | 1094mv MBS (L] 2
NRZ  ~| |Amplitude - |ZRe | 34} | XCI | X | DE| 4 (88| Q |70 AL (e 7V (A2 D2 AN
fa1.aofws : 1 | :
f ™ ,_L_ (UL B+ -
f '\v._/f‘_-— | —— Integrated Step Responsg
.,éf FHY
:L r pvé i
-
-
-4.712fws 20 00pe/avy
B - as2ofwsdiv @ oow: i | v || soocoopudiv @I 128675 B [B] s18emes62013
=R Measuregaént _ (| Waveform [[B
1 RMSN A S |3 Rise Al Wit  AIE gPkk A W z000uvdiv [l wimps2 =)
. 1684015'.1Wi‘.. 9.0435?‘-‘95 . 13;»44755”5'. 34529081Ws| |i~4—'6-2‘o'w‘v:/‘&:v—i w| WimD8 3 o)
2 Ampl Al B ||4 Rise Al 6 +Ovs Al —
| ] 2817751}"‘.er 1%4:;9-}7,3;. 3792202% |!wtmoux g]i

Impulse source: MLL width FWHM<1ps at 1550nm
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80C15 Optical Jitter Floor < 150 fs

New 82A04B PhaseReference module enables ultra-low jitter
measurements of optical waveforms with a measured floor of ~110

fS rms
e Bl View ‘w.‘n.-p_lllil‘-lv', Applications llj-lgn ”'f”\""""‘"""""' l Measurement

- T — e
2 e v K2 ﬁ A P RunStop e 11y € bk /e ke Mond: }‘alfw
intsioe

ST A NTF A APdIRNE- e T 1 RMS) A B
£1 ! al 111.1752fs

2 PPJi Al B

o B D ety vy eMtress [POTRR e yis il
..... : 7R R O8] ] e (A A AN C3I 740.0000fs
A\ P 47~\
§ % ¥ # % : — . — - - -
} g“' ",’ ‘l ;‘\ ,
' § | 3 J Py
] “,. / r\ ’A" "“ — .
\ I,-)Z‘I \ ! P
o “ 'l‘l 1 r \ / ,‘ +
! A l- -' \ l\
| “. % ‘
§
/ f v\ \
I' { % /
/ \ | ;
_J Ly WA 'j PR J »:J ..... Al ..' ‘ _‘ = = o ::
2 Misanstied (7 § 28 ‘ w*!,,,: & A 7 '.A,Ttmrm;’ b m J 7 '.l)\'ﬂh.!Vv':'lﬁv ;J] LAWY :—ll M' '(NHNNi‘V:n,":liv u LEABH IS L.ll : JAA DM RS0
' s 1™ e e = (Mo (4 c)| | Wessionn || FIisiofEain (Mt 004 |1 weanvineii | vl
- Bl Churx e i |-_‘-j SR | ”-“-‘j' 3147ns ' 70.4% [ sy N El ’
"_JV;HnBt; 'l 7§‘” Moekan 147 '1. ¥ _“ 1111753 f".
= T Sudiwy 11056 gl 99.9% 2100 ARl
28GHz optical CLOCK waveform b ok ek 1
fits 2738 fWins 1029
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80C14 Optical Module
16 GFC Single/Multi-mode Solution

80C14 Optical Module

Standards Supported

Performance Specifications Standard Data Rate
Single and multi-mode | 9, 50, 62.5um core 8 GFC (old) 8.500 Gb/s
Supported wavelengths | 700 — 1650 nm OC192/STM64 9.953 Gb/s
Maxi Ootical 10GBase-W 9.953 Gb/s
aximum Optica 14 GHz 10GBase-R 10.31 Gbls
Bandwidth
Ootical Ref AL 10 Gb/ dard 40GBase-LR4 9.953 Gb/s
ptical Reference s standards
. 10G EPON 9.953 Ghb/
Receivers + 8 and 16 GFC >
12 dB 350 100GBase-SR10 10.31 Gb/s
. - m at nm
10GFC 10.51 Gb/s
Sensitivity (-15 dBm at 1310 nm)

: G.975 FEC 10.66 Gb/s
Sil:;ie;?f(:oelseucpt)gg?tl data | pocommended G.709 FEC 10.71 Gb/s
external clock recovery 'Cl;ek;ré)g X CR175A or 10GBE FEC 11.10 Gb/s
instrument R286A 10 GFC FEC 11.317Gbls

12.5 Gb/s FEC 12.50 Gb/s
16 GFC 14.025 Gb/s
Infiniband FDR 14.063 Gb/s
KEITHLEY Tektronix’
A Tektronix Company i




80C12B Optical Module

Tributary and 10G Rate, Single/Multi-mode Solution

80C12B
= Performance Specifications

= 80C12B Module with available ER-Calibrated for
accurate repeatable ER measurements

Accuracy: +1.2% (—0.76 dB /+0.92 dB at 12dB)
— Repeatability: +0.6% (-0.39 dB / +0.42 dB at 12 dB)

Three configuration strategies available:

Any 4 Trib. rate filters, options FO through F12
2. All 10 Grates only (8.5 Gb/s to 11.3 Gb/s filters
only), Opt. 10G only

3. Select any 3 Trib rate filters, plus 10GP (10G rates)

KEITHLEY

1.

Single and multi-mode (9, 50, 62.5um core)
Supported wavelengths (700 — 1650 nm)
Maximum optical bandwidth — 12 GHz
Optical Reference Receivers — All 125 Mb/s

through 11.3 Gb/s standards

Buffered electrical data pick-off to support

external clock recovery

Recommended clock recovery, Tektronix CR175A or

CR125A

A Tektronix Company

Filter
Opt. Rate(s) Supported
Fo Unfiltered 12 GHz bandwidth and 8.500 ORR
filter
F1 155.52 Mb/s Optical Reference Receiver (ORR)
Filter
F2 622 Mb/s ORR Filter
F3 1.0625 Gbh/s ORR Filter
F4 1.250 Gh/s ORR Filter
F5 2.125 Gb/s ORR Filter
F6 2.488, 2.500 Gb/s ORR Filter
F7 2.666 Gb/s ORR Filter
F8 3.125, 3.188 Gb/s ORR Filters
F9 4.250 Gbh/s ORR Filter
F10 5.000 Gb/s ORR Filter
F11 6.144 Gb/s ORR Filter
F12 7.373 Gb/s ORR Filter
8.500, 9.95, 10.31, 10.51, 10.66, 10.71, 11.1,
10G 11.3 Gh/s ORR Filters plus Unfiltered full
bandwidth path (typically 12 GHz)
8.500, 9.95, 10.31, 10.51, 10.66, 10.71, 11.1,
11.3 Gb/s ORR Filters plus Unfiltered full
10GP | bandwidth path (typically 12 GHz) — specify 3

additional filter options (F1-F12) to be
included.

Tektron/ix”



Automated Mask Compliance Testing and
Measurements

Flle Edit View Setup Utilities Applications Help 0 'Waveforms Tektronb  _ | X
il ) 3 !ﬁ .: ¥ RuniStop g Trig |Clock/Prescale v Mode |Eye v PSync.,

nez o] [ampiinde  +| 3R (33 0L LG ||3RE @ | @8] Q ||7v| Af|tw [TV (AL I DZ) D

f—

Multiple signals

acquired .
simultaneously and |
mask testing done ] SR A SR T | 1) SIS S T SR ] T S
on each signal ‘
sequentially =

improves test
throughput and

compliance
accuracy. f
_ [} | 1000mv/div B 2.0V 8] M v 21oo00ps/dv BT 00851 BT | B g42pMmez3ms
=/ Mask(Main C6) 10GBASE-R | @

AUtomated maSk Maskl | V 7 Mase3
margin testing and _ Mask2

mask hit ratio S TR £2

measurement fsa 150796 HitRat 3 92e-0F

simplifies
compliance testing

KEITHLEY

A Tektronix Company
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Accurate, Repeatable ER Measurements
with “ER Calibrated”

= New calibration factor for the 2"9 order errors
= Established in the factory calibration process and saved in the module

= Accessible as a new “ER Calibrated” measurement
(while old measurement remains available)

= Calibration is provided on a reference ER source
= Both Absolute accuracy and repeatability are provided

[iwmoscs A
Bwmosc1 |

Source | Region | HiLov Crossing %

36 9/2013
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I ER Calibrated
Measurement Confidence and Improved Yields

= ER Calibrated: Guaranteed Absolute Accuracy:
— +/- 1.2 % (-0.49dB /+0. 56dB @ 10 dB)

= ER Calibrated: Typical Repeatability:
— +/-0.6 % (-0.25dB / +0.27dB @ 10 dB)

= Removal of 2"d order effects improves the repeatability and absolute
accuracy of ER result for the industry

= The result is guaranteed against Tektronix calibration reference
source and against Tektronix verification signal

= For manufacturing this means:

— Better yield, or longer reach, or better margins

= For component and module manufacturers and module users this
means

— Clarity on quality and compliance

= As the usage of the ER Calibrated grows, you can increase your
competitiveness with DSA8300 “ER Calibrated”

3 ozod Tektron/ixw

A Tektronix Company



DSA8300 ER Calibrated
Order New or Upgrade Your Existing Modules

= ER Calibrated is available on new DSA8300/8200 Optical Modules
as Option 01 for:
— 80C12B
— 80C08D
— 80C11B
— 80C02

= ER Calibrated can be added to your existing 8000 Series Optical
Modules by ordering 8OCUP, Opt. 01 for the same modules.

— Requires 8000 Series mainframe running Windows® XP or Windows® 7
operating systems

KEITHLEY

A Tektronix Company
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Optical Summary

Support for all major rates from

155 Mb/s to 44.5 Gb/s

= SMF and MMF support from 155 Mb/s
to 28.05 Gb/s in a single mainframe
simultaneously

= Optical bandwidth to 80+GHz

= Ultra-low jitter

— Optical: =150 fs zs jitter noise
floor

— Electrical: <100 fs zys jitter noise
- Integrated & Calibrated Clock
Recovery
— Tektronix CR286A up to 28.6 Gb/s
— Third party CRU to 44.5 Gb/s
= Versatile six slot modular architecture

— Supports optical / electrical / TDR
/ frequency domain analysis
applications in a single instrument

39 9/2013

Support for all major rates from 155 Mb/s to 44.5 Gb/s

Standard Line Rate 80C12B 80C14 80C15 %);:tlgf

Fiber Type Supported SM&MM | SM&MM | SM & MM SMF
OC-3/STM-1 155 Mb/s v
OC-12/STM-4 622 Mb/s v
FC1063 1.0625 Gbh/s v
ENET1250 1.250 Gb/s v
FC2125 2.125 Gbls v
0OC48//STM48, GBE, INF2500 gggg ggi v
FEC2.666 2.666 Gbh/s v
I0GBASE-X4, FC3188 2152;2 ggg v
FC4250 4.250 Gb/s v
INF5000 5.000 Gb/s v
OBSAI6144 6.144 Gb/s v
CPRI7373 7.373 Gbh/s v

* . - -
W, 10GBASE R, 40GBASE-RS, 100GBASE. | 8900, 8983031 | ,
R10, 10GFC, FEC10.66, FEC10.71, FEC11.10, 11 1’1.3 Gt;/s OR’R
FC11317 '
12.5 Gh/s FEC 12.5 Gb/s v
16 GFC 14.025 Gb/s
Infiniband FDR 14.063 Gb/s v
.
26G EDR Infiniband
100Gbase-LR4/ER/SR4 25781 Gbis ’
SONET/SDH OTU4 4 x 27.95 Gb/s v
32G FibreChannel 28.05 Gb/s
40GBase-FR 41.25 Gb/s
OC-768 /| STM-256, VSR-2000 39.813 Gbl/s v
OTU3 (OC-768 + G.709 FEC), 43.018 Gb/s v
VSR-2000 , 4x10G LAN-PHY (OTU3) 44.50 Gb/s

Tektron/ix-




DSA8300 Digital Serial Analyzer

Key specifications and ordering information

Electrical TDR System Incident | TDR System Reflected
Modules Channels Bandwidth Rise Time (10-90%) Rise Time (10-90%) Remote Sampler
80EO1 1 50 GHz - - -
With 80NO1
80E03 / 04 2 20 GHz 23 ps (80E04) 28 ps (80E04) exterder cable
80E07B / 8B 2 20/30 GHz 18 ps (80E08B) 20 ps(80E08B) Yes
80E09B 2 30/40/60 GHz - - Yes 1
— - -
80E10B 2 30/40/50 GHz 12 ps 15 ps Yes — : : -
g V4
With 8ONO1 lo » BE ,__'Et! ¢ o
80E11/11X1 2/11 40/60/70 GHz - - extender cable wonlsnisealE
» - ™~ 9.2
Optical Filter Rates Supported
Modules Channels Bandwidth Clock Recovery (Min/Max) (Min/Max)
DSA8300 / D it
80C07B 1 2.5 GHz 155 Mbls - 2.666 Gb/s 155 Mbls - 2.5 Gb/s Option escription
80C08D 1 10 GHz 9.8 Gb/s - 12.6 Gb/s 9.953 Gb/s - 11.3 Gb/s DSAS8300 Digita| Signa| Ana|yzer mainframe
80C10C 1 80+ GHz Provided by Opt CRTP and CR286A 25.8 Gb/s - 43.018 Gb/s opt. ADTRIG | Add Advanced Trigger (required for
80C11B 1 30 GHz 9.8 Gbls - 12.6 Gbls 9.953 Gb/s - 11.3 Gb/s JNB or JNBO1)
80C12B 1 12 GHz Provided by CR125A 155 Mb/s - 11.4 Gb/s Opt. INB | Add B0OSJINB Essentials
80C14 1 14 GHz Provided by CR175A or CR286A 8.500 Gb/s - 14.025 Gb/s Opt. JNBO1 | Add 80SINB Advanced
80C15 1 32 GHz NA 25.78 Gbh/s - 28.05 Gbh/s Add 80SJARB (included in JNB &
Opt JARB
JNBO1)
Key Analysis Software Recommended Probes and Accessories )
: Obt. ICMX Add IConnect with Measurement
80SSPAR IConnect S-Parameters and Z-Line | | A wide variety of accessories are available for the DSA8300, including: pt. Extractor
Software
80A02 DSA8300 EOS/ESD Protection Module ) .
80SICMX IConnect and MeasureXtractor Opt. ICON | Add IConnect Signal Integrity Software
Signal Integrity TDR and S- 80A03 TekConnect Probe Interface :
Parameter Software 82A04B Phase Reference Module Opt. SPAR | Add IConnect S-parameter and Z-line
80SICON IConnect Signal Integrity TDR and | | 8018 20 GHz Single-Ended TDR Probe
S-Parameter Software Recommended Service Options:
gosJNg  Essential & Advanced Jitter, Noise P80318 18 GHz 100 Q Differential Impedance TDR Hand Probe
and BER Analysis Software CR125A Opt. R5 5 year repair service plan
80SJARB  Basic Jitter Analysis Software CRI175A  12.5,17.5 and 28.6 GB/sec Clock Recovery Instruments | | OPt €5 5year calibration service plan
CR286A Opt G3/G5 3 or 5 year Gold Care service plan

I(E!TH LEY right © Tektronix All rights reserved8

A Tektronix Company
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Outline

= Coherent Optical Solution
* [ntradyne Coherent Receiver(ICR) test
= Multi-carrier Support for 400G/1T (NEW!)

= Summary/Conclusion

KEITHLEY

A Tektronix Company
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Some feasible ways to implement 100G

Metro Edge/CPE Metro Access Metro IOF Inter-regional

s 2y I=ﬁ_—‘ OXC/ '
,,n«/-‘.‘ % P oo
OC48/192DWDM 4 ﬂ ool '

IOF Ring

v“/

TR ™

50 GHz 50 GHz

4 fiber/1 wave 1 fiber/4 wave 1 fiber/1 wave
4 x 25G 4 x 25G Amplitude/phase
NRZ NRZ modulation
g(EITH LEY Tektronix Confidential TEktronix®
A Tektronix Company rd



Why Coherent Modulation

183.10 THz

166262 nm

19210 THz 19220 THz 1930 THz 183.20 THz 196.10 THz 188.5 THz
wwiswi)

A ks N & b A

104nh04n NxO4nm [04nmh Q4nrf104ng Nxoanmiga'nn

> -
> =

™ : g s
S0GHESOGHA Nx 50 GHz |50GHE S0GHZ50GHZ Nx 50 GHZ 50GH;
P i : F o il § >
08nm : Nx08nm 08nm | 08nm Nx0.8nm i { )
B (i A . A
100 GHz 100 GHz 100 GHz | 100 GHz 100 GHz |

= Limited Bandwidth on ITU grid
— 50GHz carrier spacing for installed DWDM equip
— 100Gb/s pushes spectrum of information to this limit

= Dispersion(CD&PMD) limits transmission distance for high direct
modulation rate

= Coherent modulation enables more efficient bandwidth utilization
= Coherent detection captures the full electric field of the optical signal

' r more effective dispersion compensation .
m Tektronix Confidential 'I'EI(':I‘(’II./IXG>

A Tektronix Company



I Compelling advantage for coherent

= Higher bit rates per wavelength have best
economics

= Bandwidth and link quality set by infrastructure

= Complex modulation allows more bits per hertz

= Coherent detection
— Enables software-based impairment compensation
— Provides highest bits/hertz
— Enables huge selection of modulation formats
— Huge success in longhaul may lead to other

applications
KEITHLEY Tektron/ix"
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I Optical Modulation Methods

01 0 1 1 0

Pure AM (OOK)

\WW WW\“\ » Pure PSK

VAN
VAVAY

KEITHLEY
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I Optical Modulation Methods continued

01 11 10 10 11 OO

L

VAAMAAN
VRVAVARVAVAY

KEITHLEY

A Tektronix Copany

Typical BPSK

Typical QPSK

2-bits/ symbol
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I Optical Modulation Methods continued

00 11 10 10 11 01 2b|?sfssyrz1b0|
i, -
+bitsimymbol
\ I ‘ N
TR 4 ®
2-bi?sf ssylfnbol '
Tektron/iw




I Polarization Multiplexed QPSK Integrated Transmitter

Driver 1

Modulator 1

Driver 2

Pol Rot
o> |
BC B

Y-pol T

Driver 3

>_
-
>_
-

Driver 4

KEITHLEY

A Tektronix Copany
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Intradyne + DSP Make It Work

TABLE 1
COHFRENT OPTICAL TRANSMISSION SYSTEMS (IF = INTERMEDIATE

FREQUENCY; B = BANDWIDTH OF BASEBAND SIGNAL) Signal Spectra

system IF spectrum IF

% = — N1

intradyne IF <B
‘\\E
~IF-B IF+B I
I

heterodyne A \ IF >B
] '
T
~IF IF-B IF 1F+B

|5

v

I

v

. 1 F1/Sig F2ILO Without PLL, frequency and
phase error must be corrected in
DSP
20GHz 193THz 193.02THz £ i
KEITHLEY Tektronix’
"~ A Tektronix Copany /



Integrated Dual Polarization
Intradyne Coherent Recelivers (ICR)

- T T 1
: I . I I ADC
. | —{&} :(_D" .
Replace input | | pes e & | Replace ADC with
i i l Mixer | _ti
signals with P~ N EQ m 1 oe re_al time
reference , @ xQ oscilloscope
signals I : DSP
| _
| , #) YE : : < ADC
I 90 deg | i
r Y | BS Hybrid - |
LOCAL | |xer. * W
OSCILLATOR Q o} ;
: . : Ya
- J
New OIF Test overall:
Agreement = Path gains
IA OIF2009.033.06 = Cross talk

» Phase angles
At any frequency or wavelength

KEITHLEY Tektron/iw
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OM4106D 33 GHz Coherent Lightwave Signal
Analyzer for >100Gb/s Analysis

Complete and open solutions to complex measurement
challenges in long-haul fiber-optic communications

= Advanced dual-polarization in-phase and quadrature
receiver with integrated signal and reference tunable laser
sources
= Open-architecture MATLAB-based computational engine
offers powerful phase-recovery analyses with polarization,
bit-error rates, and record/playback
= [Intuitive graphical user interface controls frequently-used
instrument functions:
— Laser control

— Modulation schemes
— PRBS or user-generated data
= Accessories available to easily verify optical calibration

KEITHLEY

A Tektronix Copany
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Tektronix OM4000 series ICR compliance with OIF

= Only the T&M vendor in OIF member list

= First instrumentation ICR in the world

OPTICAL
INTERNITWORKING
FORUM

NEC

NeoPhotonics

Nokia Siemens Networks
NTT Corporation

Oclaro

Opnext

Picometrix

PMC Sierra

QLogic Corporation
Semtech

SHF Communication Technologies
Sumitomo Electric Industries
Sumitomo Osaka Cement
TE Connectivity

IA # OIF-DPC-RX-01.1
IA for Integrated Intradyne Coherent Receivers

Tektronix

Telcordia Technologies
Tellabs

TeraXion

Texas Instruments lain Robertson
Time Warner Cable
TriQuint Semiconductor
u2t Photonics AG
Verizon

Vitesse Semiconductor
Xilinx

Xtera Communications
Yamaichi Electronics Ltd.
ZTE Corporation

Tektron/iw




Measurement Algorithm for modulation quality

= Industrial standard open algorithm

= Compliance with IEC specification

3 86C/1071/DTR
——| DRAFT TECHNICAL REPORT

Project number IEC 61282-10/TR/Ed1
IEC/TC or SC Secretariat
SC86C USA
Distributed on Voting terminates on
2012-06-01 2012-08-03
Also of interest to the following committees Supersedes document
N/A
Functions concerned
D Safety I:] EMC D Environment & Quality assurance

THIS DOCUMENT IS STILL UNDER STUDY AND SUBJECT TO CHANGE. IT

SHOULD NOT BE USED FOR REFERENCE PURPOSES
RECIPIENTS OF THIS DOCUMENT ARE NVITED TO SUBMIT, WITH THEIR
COMMENTS, NOTWICATION OF ANY RELEVANT PATENT RIGHTS OF

WHICH THEY ARE AWARE AND TO PROVIDE SUPPORTING
DOCUMENTATION

Title

IEC 61282-10/TR/Ed1: Fibre optic communication system design guides — Part
10: Characterization of the quality of optical vector-modulated signals with the
error vector magnitude

KEITHLEY Tektron/iqu
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Measuring TX Constellation Imperfections: EVM

Im = Distance of a symbol point from
the ideal location.

u
® EVW = Instantaneous or rms value

X, = Normalized to ideal symbol
magnitude
Re = QAM EVM often normalized to
largest symbol magnitude
/ 5
\/ .’%Z;:l 1T _.“lb

EVM =

| |

® ®

KEITHLEY Tektron/ixw
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Exclusive:
Measuring TX Constellation Imperfections: Q-factor

Counts errors as decision threshold is

Im moved.
0eung © caPBRe © = Errors fitted to error function in “Q-
B .
m - . -
¢ — Plot, max-Q and optimum decision
threshold
Re

S 1

KEITHLEY

A Tektronix Copany
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Measuring TX Constellation Imperfections: Phase Angle

| X Const ' £3 PSphere

A Tektronix Copany

Im coogig
o.‘*‘ [ ]
0 ©
Re
[ )
...m [ ]
W
e © . .
Vert: 1. 500E-002y W./div Horiz: 1.500E-002+' W /div
X Const ¥ |
® Measurement | Value M =
Elongaton 0.59350 Phasefngle (deg) | 762065 S
Real Bias (%) 002425 Imag Bias (%) -1.6558 i
Magnitude 0.0603 EVM{%%) 15.0126 '%_
StdDev Quad 1 | 00034 StdDev Quad 2 0.0037 E
StdDev Quad 3 | 0.0031 StdCew Quad 4 0.0035 &g
KEITHLEY Tektron/lx*’



Exclusive:

Example: Adjusting Tributary Timing Skew

X Const (63 PSphere

4 b

X Const

Measurement | Value Measurement Value «
|Elongation 0.9566 || PhaseAngle ( eg} 88.0724
Real Bias (%) 2.6931 Imag Bias (% 0.2055 )
Magnitude 0.0199 [ EVM(%) 10.4608 2
StdDev Quad 1| 0.0014 B StdDev Quad 2 0.0013 i
StdDev Quad 3 | 0.0012 Bl StdDev Quad 4 0.0015 a

X-| Eye

4 b

< 5

Vert: 5.000E-003v W/div
M1: -1.329E-002 vV W
M2: 1.392E-002 y W

Horiz: 20 ps/div

X-1 Eye
Measurement | Value Measurement | Value
{@B) " 2025 || Eye Height 0.0287 !
StdDev O-Level | 0.0013 B StdDev 1-Level | 0.0015

Vert: 5.000E-003v W/div
M1: -1.312E-002 VW
M2: 1.3126-002 y W

X-Q Eye

PR —

-Honz 20 ps/div
T1 -57.2ps

Measurement | Value

Qfactor (dB)

i\

Measurement
! 18.38 Eye Height

StdDev O-Level | 0.0018 StdDev 1-Level

KEITHLEY

A Tektronix Company
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nnoIe
U.us/o

0.0016
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Measurements Available for QAM Signals

Tl Opteretra VG008 v Frariucy

|

|
X
[
o
Il

s B
= 4

U0

&

b
i 3

- L

3 ¥
> 4
a 3
g5

g *lp
$
]

{ SR
9

| : . ’ =

vyg‘
m

|

m
o
)

BER = 0.000E+000
0 errors in 79912 bits

w,‘
il

’\
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One DC Module Being Compensated. CD = 900 ps/nm

1"2:‘ AnalysisParameters | © Matlab 4P |© XConst!£) PSphere

| Matlab Engine Command

I

Dpsnm =900;
CoreProcessingCD

{ Matlab Engine Response !

{ Matlab Engine Command

Dpsnm =00;
CoreProcessingCD

—‘ Matlab Engine Response

KEITHLEY Tektron/ix"
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2 CD Modules CD = 1700 ps/nm

|| €2 AnalysisParameters | £ Matlab 4P |© XConst'! €2 PSphere

Matlab Engine Command |

Dpsnm =1700;
| ||CoreProcessingCD

Matlab Engine Response |l

..\-._
4 p

£ AnalysisParameters | © Matlab

—{ Matlab Engine Command }7

Dpsnm =00;
CoreProcessingCD

—4 Matlab Engine Response }—

KEITHLEY

A Tektronix Copany
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I 3D Visualization Tools NEW

Complex-modulation signals are inherently 3D since in-phase and
guadrature components are being changed vs. time. The 3D Eye
Diagram provides a helpful combination of the Constellation and Eye
diagrams into a single 3D diagram. This helps to visualize how the
complex quantity is changing through the bit period. The diagram can be
rotated and scaled. Also available in 3D is the Poincare Sphere. The 3D
view is helpful when viewing the polarization state of every symbol. The
symbols tend to form clusters on the Poincaré Sphere which can be
revealing to expert users. The non-normalized Stokes Vectors can also
be plotted in this view.

'< EINHLEY Tektromx
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I OM4106D support for the DSA8300 Sampling Scope
= The OM4106D and the OM1106 software have - . =
been modified to support the DSA8300 sampling : 355 3 l

scope, an equivalent-time based acquisition system. :

(R I S J S —

= Any existing OM4106D is capable of supporting o -——————=
both DSA/DPQO70k real-time scopes and the

DSA8300 sampling scopes with a software upgrade. - +'%

= Using the sampling scope for acquisition provides greater vertical
resolution at a lower total system price compared to real-time
solutions.

— 16 bits vertical resolution and 450uV rms noise floor at 60 GHz provide
added dynamic range and accuracy.

— Up to 60 GHz sampler bandwidth on four channels provides future-proof
capability for next-gen baud rates.

— Timing jitter as low as 450fs RMS lets you see signal jitter.
(as low as 100fs when using the 82A04B Phase Reference Module)

KEITHLEY Tektron/ix"
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Example Equivalent Time Scope Configuration

Note: Ethernet connections not shown. All instruments assumed to be connected to same network.

DSA8300 w/ | - S
Qty 2, 80E09 oo
1 e
Pattern Generator
X pol Y pol subClock
Tor pattern vigaer Note: B0E(9 sampling
I Q I Q heads are used but
not shown in drawing.
Customer’s
Transmitter
Lassr N | Modutator Customer’s signal OM4106D w/
Tx Laser Reference Opt. EXT
KEITHLEY Tektronix-
A Tektronix Company rd



PM-16QAM @ 28G Baud Rate via Sampling

<~ Ofise  Horw Sesp Coests  Alerts  fboet

7 ——
810 . n . . v - . Segepol  Sigegol  Duasipol Diusat-pod Loed Prawet - Save Prased
o O BPSKDPEX QPSKDOPSK BPSKIOPSK QPSX/DOPEK

gt Tocks Lanyonst
|| @ 2edysisParamerss "0 Natih b [ XCont ' Fophete £ D XIEe 1t
4000 Rec Len Aralrtie Pacsrvenrs
4 nal Isdornaon
RunStop f"‘ > Bl AU =
SonE hpe 2Pl GAMIS »
- Pare Phsss Nod dater False
Sngle ;
4 Clock Froguencies
! Draldy 2500 zelt oy | S
Reterd # 109 :
B wek=1ns s
| Cornecied
Fatse
4 Phase
ind Praze Eximts False
Praga estreaton iTw connsant CatImei 0.9500-3
False
False
i
[eectyre (m——t—t—# Data Content
B TeseeCoda » M58 L5e
PMANT = 29AMUT e
o PTANT] e 9AMUT e
TR AMT v RAMUT -
Iy arMmAT - 9. MUT |
275 s
O EER ')

ER = 0.000E+000
0 errors in 23992 bits.

!(E I TH LEY Tektronix Confidential Tektron/ix
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I Customer Challenges for 400G

= Even as 100G coherent optical systems are being deployed,
architecture for 400G systems and beyond are in development

= Current proposals vary considerably from the number of carriers, to
the carrier spacing, to the modulation format used

= The test and measurement system must have the flexibility to
support any combination of system parameters

KEITHLEY

A Tektronix Comn
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Example Industry Approaches to 400G and Beyond

= No industry consensus on how to -
bU||d SuperChanneIS system rate | carriers format

_ o 400 Gb/st 2 DP-16QAM
- Vendors differ on characteristics 500 Gb/s? 5 DP-QPSK
as b_a3|c as carrier cou nt and 500 Gb/s: 10 DP-QPSK
carrier SPaClng to what 1.0 Tb/s* 10 DP-QPSK
modulation format should be used ;5 1p/e 8 DP-16QAM
1.5 Tb/s, 8 carriers
400 Gb/s, 2 500 Gb/s, 10 carriers 1.0 Th/s, 10 carriers , e s Y e s Ve Y s e Y e RO
carriers aTaTa aTaTa L 9
L1 L1 1] ) 11 ] i -
” 87.5 > 190 GHz 375 GHz s e owms o ows W
GHz

KEITH Tektronix
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Tektronix Introduces Multi-Carrier Superchannel Support

Option MCS on the OM-Series Coherent Lightwave
Signal Analyzers

= Industry’s first automated test support for 400G
multi-carrier superchannel coherent optical systems

= Tightly integrated with Tektronix DPO70000D Series
33 GHz oscilloscopes and DSA8300 Series 70 GHz
sampling oscilloscopes

= Addresses customers’ challenges for testing multi-
carrier superchannel systems by offering:

— Unlimited user-definable superchannel
definition

— Unique test automation to efficiently take
measurements at each carrier

— Reduced test times

— Integrated multi-carrier measurement results
enabling streamlined channel-to-channel
comparisons and visualizations

KEITHLEY

A Tektronix Company
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Tektronix Multi-Carrier Support — Option MCS
Super-Channel Definition

(& Wulicarier Setop = Any number of carriers can be
Preset: |Default |Z| |New vl | Delete deflned
Frequency mode: ! Relative ® Ahsolute . .
= Carrier center frequencies can be

Channel {El_l'T_l'IIEI;EﬂCY EEIE{FH-IE:EI Include ., .
1 oy EE— specified as either absolute values
> e (THZz) or as relative values (GHz)
3 193.50 193.50 ; ) ..
, P E—— = No carrier fixed grid is imposed --
5 19360 19360 the carrier width can vary from

__ 10372|  19a7 carrier to carrier
7 153.85 153.85

8 19397 19397 = Modulation format can be set

— P adl individually for each carrier
10 194 22 194 .22 y

D 0.00 0.00

KEITHLEY

A Tektronix Company
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I Optametra/Tektronix ;AN A1 #T

= OISR E S A Bk
o SCERRAIR IR T R RQEE T AL, SCFEFQPSKAT ST QAM (QAM1024) A2 JHE B

g5}
o e IRTE . AR B, FRARE N R B A i R T RE
= HiEERMatlabF
-~ RTLIRHE A R T s 51
- & R]E A I Bk
- SERNE P HE X e R

= NEXBOCAIRIE, v AT PR R HE . Sk

= Optametrafd &Y
- S A A
- A E ML

= R EHE AR ZSAE B AT DLz A i WO 47 42 il FiAc £
= OM2210#2 Y 6IR B £l = A F Bl v g
= SRR BRI b AbER

st 1 L Tek tronix PYIEIE 75K 48 2 5t :
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Coherent Optical System

Tektronix offers complete end-to-end testing of coherent modulation formats.

Coherent
Signal
Generation

PPG3204 32Gb/s Pattern Generator

------

7

» RJ

A Tektronix Company

Coherent
Modulation/
Transmitter

Multi-format Optical Transmitter

(o s =3 J Fiber Opti

ICR Meas./
ICR Cal.

OM2210 Calibration source

)

.

CONFIDENTIAL

Coherent
Receiver

Signal
Acquisition
(scope)

Analysis
Software

OM1106 Optical Modulation
Analysis Software
Included with OM4106D

OM4106DCoherent Lightwave
Signal Analyzer

DPO73304D Digital Phosphor Oscilloscope

Tektron/ix&



Signal Generation solution for Optical |

- QPSK -
— BSA: 1 channel 28.6G, super stress, super low jitter
— PPG: 4 channel 32G, super performance, super flexible

QAM/OFDM
— AWG70001: 50GS/s sample
— AWG70002: 25GS/s sample rate

KEITHLEY Tektron/iqu

A Tektronix Company




What’s more from Tektronix?
Optical-OFDM

Tagennensal pladinm T Uptcal THDM o sens - Wkilva

Experimental platform for Optical OFDM systems
= Proven signal generation solution in et = =
optical research - Hli
= AWG7000 key tool in over 30 = —
research papers

— 100Gb/s, OFDM,..

100 Ghics Tramvmission using Single-Band
Direct-Detection Optical OFDM

Fovmien I € St Turwioh Ton Lisng B Du wd Arthwr 1 Lawers
e | — ) p— Ab® |t | e | g
. AR g -

= Optical NN
. _ _ : B Communitations
Leading industry and university | : sty

players, worldwide, rely on the

AWG7000

!<EITH LEY e ors o l ektronixo
201 A Tektronix Company >




I Optical OFDM Generation

JEE

s

mOA
Iy el i o
IFFT

£
-
:
s

7O kb SEWF
T Laser
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I High Speed and Multi-channe

Co-develop with PicoSecond Pulse Lab™, provide
most high performance parallel PG and ED and
comprehensive solution than any vendors !

KEHTHLEY Tektron/ix”
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The Lineup

These products will complement the BERTScope product family for:
= Multi-channel BERT requirements

= Applications beyond 28.6 Gb/s

Product Description

PPG3001 30Gb/s Programmable Pattern Generator, 1-channel
PPG3002 30Gb/s Programmable Pattern Generator, 2-channel
PPG3004 30Gb/s Programmable Pattern Generator, 4-channel
PPG3201 32Gb/s Programmable Pattern Generator, 1-channel
PPG3202 32Gb/s Programmable Pattern Generator, 2-channel
PPG3204 32Gb/s Programmable Pattern Generator, 4-channel
PED3201 32Gb/s Programmable Error Detector, 1-channel
PED3202 32Gb/s Programmable Error Detector, 2-channel

R EY Tektron/iw
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A Full Range of BERT Testers from Tektronix
Summary

Application/Usage BERTScope PPG/PED BERTScope Series
Single Channel BERT
<28.6Gb/s X s & e e ®
>28.6Gb/s X = - = |
£ =l =F
Multi-channel BERT/PG/ED X 5 & - SRR EL
. x ™
Built-in Analysis X PPl :
. . @oo:-:‘eo"'r--o
Integrated Compliance Testing X .
Separate PG or ED X BSA286C
28.6Gb/s. 1-channel
PPG/PED3000 Series Bit Error Rate Tester
.. - | e Sy - ..
CEE .,4' - ! . .. : - " Qa [ .—f-'A-;z'.‘. ¢
' o E
PED3202 _ . s, : : —
32 Gb/s, 2-channel © = ). e A5 Me—
Error Detector i u
PPG3204 BA1600
g ——= : 32 Gb/s, 4-channel 1..6Gb/s. 1-channel
‘ o > XL ‘ = . Pattern Generator Bit Error Rate Tester
= =
PPG3002

30 Gb/s, 2-channel
Pattern Generator
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Conclusions

= OMA4000 Series Analyzer and DPO70000
Series Oscilloscope
— Oscilloscope best matched to application

— Best coherent signal analysis algorithms
(“designed for optical”)

— Preferred user interface
— Open architecture DSP based in Matlab
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