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Standards Overview

= 10, 100, 1000, 10GBase-T

= 10GBase-SR,LR,ER,SW, CAUI/XLAUI (10G)
LW.EW, LRM, KR, KX4, CX4 CEl VSR (25G)

= 40GBase-SR4, LR4, LR,
SR10, ER4, CR4, KR4

= 100GBase-SR10, LR4, ER4,
CR10

= OC768/STM256/ OTU3 = Backplane, chip
= |EEE, OIF, ITU-T |

= CEI, OUT, 802.3ap, 802.3i,
802.3u, 802.3ab, 802.3an,
802.3ae, 802.3aq, 802.3ak,
802.3at

=  XAUI, CAUI, XLAUI, CPPI,
XLPPI

100GbE
To 40km

Blade Servers 40GbE

OIF CEI
(19-28G)
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= Fiber Channel YREOFER.
- Fiber Channel 1: #EZ1.063Gbps
- Fiber Channel 2: #EZ2.125Gbps
- Fiber Channel 4: #EZ4.250Gbps
- Fiber Channel 10G: 3#3%10.52Gbps
- Fiber Channel 16G: 3EZ&14.025Gbps

= PR OTEZ:
- 100Base-FX: #EZ125Mbps
- 1000Base—SX/LX: 3HZX1250Mbps
- 10GBase-R/W: #EZ10. 3125/9. 953Mbps
- 802. 3ba :40G-base SR/LR , 100G-base SR10.

= SDHYBEL R,

- 155Mbps. 622Mbps. 2. 488Gbps. 9. 953Gbpseee---
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I Z=70.2. 5G/106/25G/40G/100GHI MR J7 Ze— i v

155 Mb/s to 12+ Gb/s Optical Test

=80C07B

2.5 GHz BroadWavelength Multirate 155 Mb/s to 2.5 Gb/s Optical Module
=80C12 B

Up to 10GHzBroadWavelengthMultirate 1 Gb/s to 10 Gb/s Optical Module
=80C08D

10 GHz Broad Wavelength Multirate 10 Gb/s Optical Module

=80C11

30 GHz Long Wavelength Multirate 10 Gb/s Optical Module

=80C14

30 GHz Long Wavelength Multirate 10 Gb/s Optical Module

=80C15

30 GHz Long Wavelength Multirate 30 Gb/s Optical Module

40 Gb/s and 100 Gb/s Optical Test
=80C10C
Multirate Datacom and Telecom 40 Gb/s and 100 Gb/s
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80C12B Optical Module

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

. 80C1ZB Filter
‘g . Opt. Rate(s) Supported
— Performan pecifications _ _
— Single and multi-mode (9, 50, 62.5um core) F0_| Unfltered 12 OHz bandwidth _
_ Supported Wavelengths (700 _ 1650 nm) F1 éﬁi:‘ﬁ Mb/s Optical Reference Receiver (ORR)
— Maximum optical bandwidth — 12 GHz F2 | 622 Mbls ORR Filter
— Optical Reference Receivers — All 125 Mb/s F3 | 1.0625 Gb/s ORR Filter
through 11.3 Gb/s standards _
] . F4 1.250 Gb/s ORR Filter
— Buffered electrical data pick-off to support -
eXternal C|0Ck recovery F5 2.125 Gb/s ORR Filter
— Recommended clock recovery, Tektronix CR175A or F6 | 2.488, 2.500 Gb/s ORR Filter
CR125A F7 | 2.666 Gb/s ORR Filter
— 80C12B Module with available ER-Calibrated for F8 | 3.125,3.188 Gb/s ORR Filters
accurate repeatable ER measurements F9 | 4.250 Gb/s ORR Filter
— Accuracy: +1.2% (—0.76 dB /+0.92 dB at 12dB) F10 | 5.000 Gb/s ORR Filter
— Repeatability: +0.6% (-0.39 dB / +0.42 dB at 12 dB) | Fii | 6.144 Gbis ORR Filter
F12 7.373 Gb/s ORR Filter
Three configuration strategies available: o 2-1520,12-25&1)?-%1&;0#5;, 10-?6, %JOZI% |
. . . A, . S liters plus Unrtiltere
1. Any 4 Trib. rate filters, options FO through F12 full bandwidth path (typically 12 GHz)
2. All 10 G rates only (8.5 Gb/s to 11.3 Gb/s 8.500, 9.95, 10.31, 1051, 10.66, 10.71,
; 11.1, 11.3 Gb/s ORR Filters plus Unfiltered
filters only), Opt. 10G only 106P | full bandwidth path (typically 12 GHz) —

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

specify 3 additional filter options (F1-F12) to
be included.

13 June 2012, n@t@%-zmow
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80C14 Optical Module
16 GFC Single/Multi-mode Solution

NEW

80C14 Optical Module

Standards Supported

Y
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 Gbis
Maxi Ootical 10GBase-W 9.953 Gb/s
aximum Optica 14 GHz 10GBase-R 10.31 Gbls
Bandwidth
Ontical Ref Al 10 Gb/ dard 40GBase-LR4 9.953 Gb/s
ptical Reference s standards
) 10G EPON 9.953 Gh/
Receivers + 8 and 16 GFC >
> dB - 100GBase-SR10 10.31 Gh/s
L - m at nm
10GFC 10.51 Gb/s
sensitivity (-15 dBm at 1310 nm)

: G.975 FEC 10.66 Gh/s
Eiléflieéﬁf(jtoegeucgg(o:?tl data | oo commended G.709 FEC 10.71 Gbls
external clock recovery Te;;ron'z( CR175A or 10GBE FEC 11.10 Gb/s
instrument CR286 10 GFC FEC 11.317Gbls

12.5 Gh/s FEC 12.50 Gb/s
16 GFC 14.025 Gb/s
Infiniband FDR 14.063 Gb/s

13 June 2012, v. 0.05 85W-27809-4
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M _100GBASE-ER4/LR4

25, 28, and 40 Gb/s Capable o 0ot o
Test Equipment: Optical Test for 40/100 GbE Sﬁgggﬁggfgi

OGBASE-KR4
CAUI

= Single DSA mainframe capable of handling all bit-rates

ST = of the standard.

= |ndustry’s first 40GB/sec Optical Module

= Support for Jitter Types in new IEEE Standard Update
= 80SJNB — Industry’s more complete Jitter and Noise
|~ Analysis for signaling above 10Gb/sec

- Digital Sampling Oscilloscope:
- _— = Tektronix DSA8200

Optical Modules:
= 10, 25, 28 and 40 Gb/s signaling

Recommended above 10 Gb/s:
82A04 Phase Reference module for high accuracy/
low jitter

Clock Recovery
= Tek 80A07/ BERTScope CRHS28000A
up to 28.6 Gb/s

11/7/2013 Tektronix@
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November 2010

BERTScope® BSA%JI

BERTHIEID, RiEazRIRIER I

= DEFA RN ERTHIERSGNIESERBM
= IEANR K 2 T S BERIGE & pf 2 IH]FIZE B

= o) R B A ) RO RS RS B NIFR, SRS RS SR S T T RERETT

BERTScope®if £k & CRRIN/BFHIMELEIFZDPPRE
L DIREFEE AT SR & F1DHT

= I = F0 5 RM100 kHZzE12 MHz AP LLAF

= LRI L &S BE AR 5

« INAEMZEHENHNE, ANES, BFiREESHTIX

BERTScope® BAZR

RN BEXBITRARGIUAFFECETHR N AIEF
= 100Kbps-1.6GbpsiE Zn5 E = 4 FTR MG 2

= NERR K FNH 3 24
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Measurement
Phaselfngle (deg)

Measurement Value

ISSSSSSSEI ©.ssss

Real Bias (2%) 1.4860 Imag Bias (%)
Magnitude 0.0200 EVM(2%)
StdDev Quad 1 | 0.0013 StdDev Quad 2

StdDev Quad 3 | 0.0013 StdDev Quad 4

A«H

Value
88.2697
-0.6576
10.4957
0.0014
0.0016

Gix Options

Tektronix Technology Innovation Forum 2011 Cloud Computing

Tektron/iX@



Coherent Optical System

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

Coherent
Signal
Generation

PPG3204 32Gb/s Pattern Generator

e -

.......

7

-_ or -
AWG70002 Arbitrary Waveform Generator

i

Coherent Coherent
Modulation/ Receiver
Transmitter

0OM5110 Multi-format

OM4106D Coherent Lightwave
Optical Transmitter

Signal Analyzer

;.7 e ‘ Fiber Optic S":;o:j i | ﬁ ;‘:;.- "N

ICR Meas/
ICR Cal

OM2210 Calibration source

Fiber Optic

|

CONFIDENTIAL

Signal

Acquisition
(scope)

Analysis
Software

OM1106 Optical Modulation
Analysis Software
Included with OM4106D

DPO73304D Digital Phosphor Oscilloscope

—
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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

— =

S

7

-_ or -
AWG70002 Arbitrary Waveform Generator

T m cC
. = P
...........- :

." :.,.,

\'\)

Coherent Coherent
Modulation/ Receiver
Transmitter

OM4106D Coherent Lightwave

Multi-format Optical Transmitter Signal Analyzer

;“: B TE BEHAB ‘ Fiber Opti ;Z B ~H ﬁ BERE
ICR Meas./

ICR Cal.

OM2210 Calibration source

|

CONFIDENTIAL

Signal

Acquisition
(scope)

Analysis
Software

OM1106 Optical Modulation
Analysis Software
Included with OM4106D

DPO73304D Digital Phosphor Oscilloscope
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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

= [ntuitive graphical user interface controls

frequently-used instrument functions:
— Laser control
— Modulation schemes
— PRBS or user-generated data

= Accessories available to easily verify optical
calibration

27 5/12  52W-27502-2
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Customize Analysis Software for Optical Customer

Measurements Available for QAM Signals

Optametra OM4006 User Interface

i Offline | Home | Setup Calibrate Al

% =B OO0 A

Plot Tools

About

Gkl % [ bnalysicParameters () Matlsb
8000 Rec Len Analysis Corl
8000 |Blk Size k Frequency

0,000 Gl

30,000 GHz | Frequency]

33.000 GHz | Frequency Hi

Record # 2 27 000 GHz |Frequency Lo Vert: 00 1/ W/div Horiz: 18 iv
E Block# 1/1 Summary v |
Unkr 0
— [Unknown|——— 10[ TracePisPerSym QidB) | Eve Heioht | Rai0 Sid Dev =
@ o 019 a
) Const Scale o -
1.200E-001 2 Pol QAM16 -] Signal Type
®I0 | +/ w/div [ InvertedRearFace
oI singSOPs

XX

e Eye Scale
— | 1.200E-001
X | v wydiv Pover flat ph

Balanced Diff Detection

a

m

I TraceColor ~
BlendTr  (———®
BlendSym (S————6

X-|PRES Gen  |(2°31-1ITUT [v]|  X-|PRESGen |2731-1ITUT |~

bl

X-Q PRBS Gen 10671 X-QPRBSGen (2°7-1[67 |-

Y-[PRBS Gen  (2715-11TU-T [+]|  Y-|PRESGen |2715-1ITU-T |+

Y-QPRESGen (2715-11TUT [+] Y-QPREBSGen |2715-11TUT [+

Power PRES G..

= Copy MSB Pattems : 137 1.37 . 7 137
RefzX]  (dw)x 10™1 (iw) x 10™1

BER = 0.000E+000
0 errors in 79912 bits.

137 138
RelzY]  (Wx 10%1 ImizY]  Gw) x 10°1

XRe 0 errors in 9989 symbols
Xlm 0 errors in 9989 symbols
YRe 0 errors in 9989 symbols

Reset BER YIm 0O errors in 9989 symbols

Y Const

28 5/12  52W-27502-2 Tektron/ix



32 Gbaud Optical Signal digitized with the DSA73304D In
50Gs/s mode (~23 GHz BW)

Controls v || AnalysisParameters (3 Matisb 4 b (@ SignalSpectrumX 4 b | (@ XConst () PSphere 4b [@XxiEpe b
5000 |Rec Len| ——— Analysis Controls |——— -
20000 |Blk Size 32.000 GHz[ Frequency i
Run-Stop 35.200 GHz | Freguency Hi
5ir|g|e 28.200 GHz | Freguency Lo
E R%Tgiiﬁf 20| TracePtsPerSym :
— {Connected | ———
Cl[e)] . -
O O Const Scale 1Pol GPSK 71| Signal Type Sl Vert: 1.000E-00
oo 7.000E-003 OrthAnalysingSOPs Summary &
ole v W/ div TS B e QidBY Ewe Heioht | R=il Std Dev | Raidl Std Dev
(— J| ConstFineTrace 18.68 4B 0421 00223 00267
— Eye Scale Power flat phase modulation
1.000E-002 Vert: 1.000E+101 Horiz:
+ W/ div Balanced Diff Detection Signal Spectrum
~ 10 = dB/Di 0.00 = Ref L
B TraceCal XIPRESGen |27-16471 [+] _ . =0
racevolor - ry .
- - 1 m b 5 |21 GH2/D || Time Window= 7
BlendTr (=HI— ) — s
BlendSym (E——0—®) e
BER = 0.000E+000
0 errors in 4828 bits. o
Vert: 1.000E-00
XRe 0 errors in 2414 symbols Summary v
— - H / / (WdB) | Ewe Heioht | Rail Std Dev | Rail Std Dev
Reset BER XIm 0 errors in 2414 symbols

NSNS 0412 00263 0025
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Measurements available for QPSK signals

Offline  Home  Setup Calibrate  Alerts  About

Controls i | AnalysisParameters | €3 Matlab ™. 4 | % Const ' €3 PSphere | GPlots ' £3 ¥ Const 4 b | -l Eye q B
5000|Rec Len| ——— Analysis Controls |———
500000 |Blk Size Clock Frequency - ;
RUH'StOp 22.000 GHz | Freguency Xl Eye
¥ 4 Measurement | Value Mezsurement
Single 30.800 GHz | Frequency Hi ] Q factor (dB} 18.25 Eye Height
Record # 105 25.200 GHz | Frequency Lo B 6 StdDev O-Level | 0.0011 || StdDev 1-Lavel
L Block# 1/1 | 5| 5
M 20| TracePtsPerSym 1 4 4
@JC 3 3
olo Const Scale 2 2}
3.000E-003 2 Pol QPSK = || Signal Type 1 11~ :
810 | v w/div 0 SE-1 0 X0 Eye
olo OrthAnalysingSOPs ‘1 5 15 ‘1 5 Measurement | Value Measurement Value
— TwoStagePhaseEstimate ) . ’ factor 8.74 e Hes 0.0196
? " Rel] () x 102 ImizX] R, ¢ Eye fleght 198
n Eye Scale CenstFineTrace StdDev O-Level | 0.0012 | StdDev 1-Level | 0.0011
5.000E-003 Max Line Q 0.00 =
m— Power flat phase modulation =
30K | V W/div Y-l Eye
— Q(dE) = 19.95 |

/| Balanced Diff Detection
¥-| PRES Gen  [2731-11TUT |+

¥-@PRBESGen Z3-1ITUT |=| =

4 T 2

DTraceCoIor -
=Sl B R = 0.000E+000
SR O rrors in 88468 bits.

= M W o
= R L b o -

=]
i

-1.5
Im[zY]

]
| &n

Reset BER
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Measurements available for QAM signals

Optametra OM4006 User Interface

O

Offine | Home | Setup  Calibrate About

% = BF OO0 A

AnalysisParameters |

8000 Rec Len
8000 |Blk Size: k Frequency
30.000 GHz | Frequency|
33.000 GHz Frequency Hi .
Record # 2 27.000 GHz |Frequency Lo Horiz: 18. v
E Block# 1/1 Summary =
— [Unknown}—— 0
bbbkl 10| TracePtsPerSym| GidB) Eve Hessht | Radl Sid Dev | Raidl Std Dev -
@ O & — AS98EE 2435 019 D
onst Scale
| 16.23 dB 9 0
olo 1.200E-001 2 Fol QAMT6 gl Sigred Type = = -
8IO |/ W/div [Hl InvertedRearFace q4b
olo
= s ot s s s

=2 Eye scale
1.200E-001
XX | v widv Power flat phase mo

Balanced Diff Detection
B TraceColar -

BlendTr  (GH———@)

BlendSym (S———0—

%IPRESGen (2°31-1TUT [-]  XIPRESGen 2°31-11TLT [

167 [-]] XQPRBSGen (Z7-1671 [r

X-Q PRBS Gen

Y-IPRESGen (215-1MUT [-]  YPRESGen (2715-11TUT [«

Y-QPRESGen (2715-11TUT [+]  Y-QPRBSGen |2715-11TUT [+

Power PRES G.. (271671 [-] | CopyMSB Pattems 137 1 . 7 137

RelzX]  (Whx 101 Imizx] o) x 101

Max Line Q 800

BER = 0.000E+000
0 errors in 79912 bits.

XRe 0 errors in 9989 symbols

137 138
RelzY]  (W)x 10%1 ImizY] G x 10%1

Xlm 0 errors in 9989 symbols
YRe 0 errors in 9989 symbols
Reset BER YIm 0O errors in 9989 symbols
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Measuring TX constellation imperfections: Phase Angle

CE Const ' £3 PSphere q b
® °
Im oe
o.‘*‘ [ ]
0 ©
Re
®
...m (]
— e
e © . .
Vert: 1, 500E-002+ W /div Haoriz: 1,500E-002+' W /div
X Const ¥ |
® Measurement | Walue M &
Elongaton 0.59350 Phasefngle (deg) | 762065 S
Real Bias (%) 002425 Imag Bias (%) -1.6558 i
Magnitude 0.0603 EVM{%%) 150126 '%_
StdDev CQuad 1 | 0.0034 Std Dew Quad 2 0.0037 E
StdDey Quad 3 | 0.0031 Std Dew Quad 4 0.0035 O
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400G Multi-Carrier Superchannels
OFC Equipment Configuration

OMZ2012 CcC

OM2012 C-Band nLasar

4 lase 1 a_B Froquency mode; =/ Palitive New Chasnc
" ¥ . Posst (o P et LY Q) " ere tu S dtmcite o
frectly to the tr D D = i th v ||t boiden
1 — 355GHz 4
] 1 F
16 otther three wer op ez Lz it
i bi 1t .@9& 2 e0mss ws [z
e otk it b ' s TR
. e . oo e
— W — me digftal channe Som.| togisibon = Channel 1 Channel 3
e osna [ fae [ aE
OM5110 Tektronix DP072004 Digital Phosphor Oscilloscope _
Multi-format Optical S
Transmitter # 1 rompx OMB110 Mult prat T !
' 26 wovs b —— g
ifferent desigrn
However, ]
h " ]
1gle transiritter Instea
Tektronds AWG70001 A Arbitrary Wavefors Gensrator
AWGT7O001A
ble lengt J
tla "
ynchror
OoMB110
Multi-fermat Optical Toldronbx OM5110 Multi-format Optical Transmit. ekdronjx OM41060 33 GHz C-Band Cohorent Lightt ave Signal Analyzer
Transmitter #2 = B
: - EAT S PO, T R
Ma*s @ @ a—e s |7

Meouinnd Soms @
o "

e X Y

www.tek.com/optical-modulation-analyzer

Superchannel Carrier (G
Channel

| Table

Preset Defaut

© Ml [ © Wodticaror 5o © Meowuraments

New | | Do

[T 3

— @9 ah
L3

4
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OFDMZL A R B

= [EXHISE HOFDM (OrthogonalFrequencyDivisionMultiplex) & —Fth 22 &k i #1772,
A I Rk /N AT B A [R] BRI 1R 52 e o e AR A T8 AR IR PR TR . B R B RS S
FEPANDNTE S, REHNDSTE S A AGINANE B IEZ P . B3k
WA E ES, [ aT DA 25 - I JLHEOFDMTE LB E SIS T iz
I8 o

OFDM Transmitter

11
E11)
2

Data IS/P Subcarrier [ | || ner Transmitted
‘| symbol . > a1 ™ o™ LPF'—'®—' BRF Signal s(t)
Mapper .
|

OFDM Receiver

tt
A1t

Data -« PIS| - Data

- | symbor | - |PFT @ A/D [ LPF
- | Decision | - Received
-— -— 1 +—BPF Signal r(t)
Frequency offset T
compensation
o & » LO2
Subcarrier

N foeover /

S/P: Serial-to-parallel Gl: Guard Time Insertion D/A: Digital-to-Analog (I)DFT:
(Inverse ) Discrete Fourier Transform LPF: Low Pass Filter BPF: Band Pass Filter

40 Tektron/iX@
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http://hanyu.iciba.com/hy/%E9%A2%91%E8%B0%B1%E6%95%88%E7%8E%87

I Optical OFDMZ: 7

42

NEEL

— A HLAKIO-OFDM & 4t 7] L2y lOFDMIEH 5 5 K SHHL. HLHEAR
o, JCAFRERS. JG/HEAS I FIOFDM3E H I HL5EE 47

! LPF+A/D b= 3= (& {5 4 8 43

o
IFFT é, AR 3 6048 -| D/A+LPF
SR [ AR | hBYER
it I
/ FFT = x-QAME 4 /
e &

O OFDM £ A SRR S E
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70 km SSMF
CW Laser
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51

hAVu (SFDR)
DAC/y #i %

WA 58
(RFA )

1
1.5 KS/s - 50 GS/s
20.0 GHz
> -80 dBc
104z

2 GFE 5 (FrC)
16 GFf £l (L)

37 (SFDR)
DAC/ # %

TR A7
(B4 i)

2

1.5 KS/s - 25 GS/s
10.0 GHz
> -80 dBc
104z

2 G s (AREL)
8 G . (L)
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b ME— FJOFDMIE 5 4 5 5 JRAWGT7122C + B ERFXpress

52

RFXpress——3& 17 HH AR 8 45145

— L B OFDM [T 24
— YL P L SIS - e -

— 7 ¥¥RS(Reed-Solomon)Z# 4 .

RN/ Ca

BAF IR

— Al DIER S I E A AL e = . 212l 110
— SCEF AT BGpOp

==

%% RFXpress - OFDM.rfs

File Wiew  Configure
{ Select: OFDM - | i IF/RF - |

£ 45 % FBPSK

OPSK, OAM (16,32,64,256) and

VWaveform System

Presets  VWindow Help

£2 Overview |E'§,Find Instruments |EGraph

FE Compile - OnfOFF m Run

Symbol List:

Basic Setup | Symbols | Packets | Frames | Distortion-Addition

Define Selected Symbol

7517 Wicjerep|

Short_preamble
Long_preamble
Signal_Symbol
FPavyload1
Payload 2
Payload 3
Payload 4
Payload 5
Pavyload &

Symbol Name =

Subcarrier table

Spacing between Carriers: |[312.500 k S Hz

[[] User-defined Frequency Weight:

Padding/Prefix

@ -to + O all + () Zero Padding (@ Cyclic prefix
Add new subcarriers: |2 = Add @ T s
Subcarrier Type Modulation Base Data -~ @ P - -~
) it |25.00

-18 Data 16-QAM | Payload Data 2 PR [l e
-17 Data 16-QAM Payload Data
-16 Data 16-02AM Payload Data
-15 Data 16-AM Payload Data Frequency Offset: o] 3 Hz
-14 Data 16-QANM Payload Data L. . —
13 Data 16-QAM | Payload Data [ Clipping Ratio: £5
-12 Data 16-QAM Payload Data ™ Tone Mulling__
-11 Data 16-2AM Payload Data
-10 Data 16-QAM Payload Data 3

Edit selected subcarrier(s)

Type: MModulation: Base Data:

Mull -

-32 [ Apply ] [ Delete

Example: -20, 15, 16-23

Instrument Control |Graph Preview

Application: OFDM

AWG NA

Active RF Waveform: Waveformi1
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DPO/DSA70000D Series
Key Specifications

Rise time

Analog BW Sample Rate

33 GHz 100GS/s

*10 TS/sec Equivalent Time Sample Rate
*50x nearest competitor
Input sensitivity at 62.5mV full scale
*Low internal jitter
«Jitter Noise Floor: <250fs
*Record length for long time trend / jitter evaluations
« 250MS on 4 channels
«Waveform acquisition rate of >300,000 wfms/sec

Notes: Typical rise time is measured at 20%/80%

Specifications subject to change
Tektronix Confidential

nnnnnnn a,_,
E—— L@

e © R

_aTA &th -

] |

el &

& b b A

ey 1Y X LE

Tektron/ix@



I Z= 56, )6 OFDMIEAE & 4t 58 B R Guilll il 7 %

—. S S YRAWG — b P E—FE 7 A2 5 A1 OFDMA S 5 A4S 5 U4
— s (20G) , HEECRFEE (50GS/s)
— AIDAE AR, R, R E S
— HETAWGIH =2 OFDMIE 5 1 B - RFXpress, 58 /=4 & F & 2= 1
OFDM{E 5
— NP SEBRIEEAS ST R EGE” - e T
— 5% P A W Matlab%E
— 5250 BT N A T ISR A
G 7N &
— T % 33GHz
— RFEHRIEF|100GS/s
— DPOJET# & & M+l 3 HR B34
— SignalVu OFDMZ3 #7414
— 58P A W Matlab%E

=. BERTScopeintidr#riX
— ik 26Gbpshidig &
— LR )Dual EDZE, PRIEHEAH AR E . B3hill &
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Cloud Computing
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Swept Spectrum Analyzer RSA6100A with DPX™ Spectral
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Taktronix RSA 34088

|input Mech Atten 0 dB

Center 244505 GHz Span 36.00 MHz
{Res BW 330 kHz Sweep 1.00 ms (1001 pts)

Center: 2,44595 Gz

Phik VIR S
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Wil 3k
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11/21/2007 10:26:53 AM
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Tekironix RSA 3408A

Acquisition Length ; Cancel - Back
Acquisition i‘
Length (s) s

15 50 fame B ] o
S ———
= N o | ©

Analysm Length
(s)

536.71875
Mag Err: H

o VIm & Analysis Offset
Phase Err: =N (s)
Z 13.825m
Rho:
Length
Freq Err:
Origin Offset:
Scale: A0 W Uit

Digital Demod: Constellation ° Acquisition Length (us): 320
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File View Run Replay Markers Setup Tools Window Help
[l i T Frequency: 2.44530 GHz ReflLev: -5.00 dBm Preset! | b Replay - | ) Run -
W Phase Settling = [ @ || 2= || Time Overview = @
¥ Trace1 [¥|Show +/-Peak Normal | clear | |__| [s=|= | 866.920 us +Paak Normal [ clear |
& 45.000 k® - I
@ 4.73 dBm
o dBfdiv:
10.0 dB
& Position:
-80.000 k°
-104.73 dBm
o Position: 0.000 s & Scale: 4.000 ms
205.00 k° BV actual (limited by Acg BW) DOMHz . Moress————— | ﬂ Spectrogram - = —2@
T < Overlap: 83 % +Peak Clear
o Position: 866.920 us @ Scale: 517110 us & Time/div: |—|
Settling Time: —- s Settled Phase: 269.53 m® 192 us ‘_:W” 3"3'3939"9':3 =
from Trigaer: 363.44 us Settled Freq: 2.445313 GHz 2 RBW: ¥
100 kHz
B Freq Settling o || B2 VBW: 3
“ Trace 1 [¥IShow +/-Peak Mormal | Clearl
© 5.0000 MHz vEE
20.0 mdiv =
| Autoscale | © CF: 2.44530 GHz © Span: 10.00 MHz

< Position:
1.5000 MHz

-2.0000 MHz

| Autoscale |

-
< Position: 866.920 us

Settling Time: 199.36 us
from Trigger: 188.84 us

Settled Freg: 2.445313 GHz

ﬂ Spectrum
<
© -5.00 dBm

o dB/div:
10.0 dB
o RBW:

100 kHz
g

% Scale: 517.110 us vBw:

-105.00 dBm
| Autoscale |

“ Trace 1 [¥/Show +Peak Mormal

o || B &=

| Clear |

o CF: 2.44530 GHz

< Span: 10.00 MHz

stopped Simulated data SIM_NB.igt, 5IM_WB.igt
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Real Time Frequency Mask Ref: Int Atten: 25 dB
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File
D& |RaMs € 0E

PSK Constelation (header & data)

™ Tek RTSA
File %iew Run Markers Setup Tools Window Help

‘ [Dlsplaysl [Markersl [Settmgsl Trig || &cq || 4nlz | < Freq: 1.50000 GHz % RefLey: 0.00 dBm MM

Freq Offset: 0 Hz, Auto
© 84,4 %

|Analysis Offset v |20‘4SD us

< Offset:
6,30 dBm
< dBfdiv:
10,00 dE
o Offset:
-03.70 dBrn -4.23 %

& Scale: 200,000 us
RM3; 15.664 %

© Scale: 241,360 us

Peak: 49.830 % @ 101,298 u

@ Offset: 0.000 s

| ™ constellation

0.00 dBm

Marker: MR

© dBydiv: Timne: 109.648 us
10,00 dE Mag: 0.628
Phase:  -104.7 ©
= REW Symkium -
300 kHr Symbal: -

-100.00 dBm

Autoscale

© CF: 1.50000 GHz

& Span: 40.00 MHz
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Tekiromnix WCA 280A 0= 0=, 3 PAUSE Define Mask
Frequency: ° ; 5 Hz = Cancel - Back

MaSk a” known Span: 1 Select Marker

. Input Att:
signals -

Marker X
Horizontal (H=)

|93.03125M

MMarker X Yertical
(dBm)

|—66 SEeed7ace4211

MMarkers

| off || Single || C=lta

Trigger on
unwanted signal

Reference Cursor
to Marker X

Reference Cursor
Off

A: 10 MHz ?(3: t20)page =
RealTime S/A: Measurement OFF
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% £5802.11a/b/g/]
% £7802.11p

¥ $7802.11n

% $§802.11ac

FLEE I RIE(E
RFID,ZIGBEE,WLAN E

20104121

: oo
File View Replay Markers Setup Tools Connectivity Window Help
B ® & % & 18| Frequency: 52500 GHz RefLev: -13.00 dBm | Connection: M Preset | Db Replay  ~
j WLAN Constellation o [@ ][ == || il WLAN Summary o[@]=
Standard: 802.11ac Bandwidth: 160 MHz Guard Inter *
Burst Power: -21.70 dBm  Peak-to-Average:  12.58 dB L-SIG Data
Burst Index: 1 1Q Origin Offset: -63.31 dB Rate 13 £
Frequency Error: -1.30 kHz Common Pilot Error: 0.268 % Length 312
Symbol Clk Error: -0.270 ppm Tail 0
EVM
VHT-SIG A Data
All Pilots Data
BW 3
RMS -35.12dB -35.56 dB -35.11 dB STBC 0
Peak -21.81 dB -25.84 dB -21.81 dB Nsts 0
Pk@Sym/Sub 53/ -250 45/ 231 53/ -250 TXOPPSNA 1 i
« il )
114 Spectrum Emission Mask o [-@ ‘@
Fal 37.0%  Ref Detection: +Peak Normal  Clear ‘
© -13.00 dBm
o dB/div:
10.0 dB
-113.00 dBm

Autoscale ‘ © CF: 5.2500 GHz © Span: 800 MHz
I
s q Abs Abs e a
Ref: Peak Row Offset StantFreq Stop Freq Peak Abs Margin Abs  Peak Rel =
DL 8483dBm |- dB -39.87 B |'
-44.96 dBm 2 e 8469Bm  |-dB 297368
3 [BL 8332dBm  |-dB -38.36 B -
< m »
Stopped 00 GHz, Acq Length: 329.440 us
= T — T = el =
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& Tek RSA5100A - [DPX Spectrum]

EN English (United Stetes) | @ Help | 2 =181 X]

File  Miew Run Replay Markers Setup Tools ‘Window Help - 8 X
= sﬂ» T & & IR | Frequency: 1920.637" MHz Reflev: IO.UD dBm Preset! | @ Replay + | Run =
v Bitmap ¥ Show On Clear ]

= 0,00 dBr

- dBfdiv:
10.0 dB

- RBW:
20.0 kHz

Spectrum ¥

-100.00 dBm

Autoscale ] o CF: 920.637 MHz

Markers Define v MR Frequency 3[920,637‘5 MHz

rocane | rek | ] 5] ] ] ran |

© Span: 2.000 MHz

al

\Stopped

lAcq BW: 2,50 MHz, Acq Length: 173.371 ms

[Real Time  |DPX Density

[Ref: Int |atten: 15dB |

l
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EN Engiish (Urited States) | @@ Help | 3 =121 X]

& Tek RSA51004A - [Time Overview] 2

v\.q LY
] Hjlﬂj*a% /< *E}l:,lyl—ll’jé B% f File  View Run Replay Markers Setup Tools Window  Help - 8 X
® = gi;} T & & 1% | Frequency: |923.600MH2 Reflev: [D.DDdBm — Preset! | @ Replay  ~ | ) Run -
Hitie - £
l— + tﬁ_f s=— |[143.732ms  Actual 143.732 +Peak Narmal Clear
© 0,00 dBm
- dBfdiv:
10.0 dB
N —
fil R IR
) == R s
A T
Hiff B N 2]
-
o
-100.00 dBm
=
Autoscale = Position: -92.101 ms . = Scale: 184.203 ms
Markers  Defne | v MR Time ~|[-23.608 ms Peak _] _I LI i] Table X
Stopped lAcq BW: 2,50 MHz, Acq Length: 191,700 ms [Real Time ‘DPX Density \Ref Int \Atten 15dB ‘
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File ¥iew Run Replay Markers Setup Tools ‘Window Help
B S @& T % 2 18| Frequency: [523.600 MHz Reflev: [0.00 dém

| EN Engish (United Stetes) | @ Help | T =181

Preset | @ Replay + | Run v

< 0.00 dBm

- dBfdiv: © 0,00 dBm : 0
10.0 dB8 - dB/div: s

o RBW: 10.0 dB
20.0kHz

AL AE R 5 | —
br

Spectrum ¥

-100.00 dBm

© Span: 2.000 MHz Autoscale © Position: -92.101 ms

-100.00 dBm

Autoscale |~ CF: 923.600 MHz

" oo spectram IR [ rreoverviws =T
v Bitmap [ Show On . Clear ] A s==— |[143.732ms  Actual: 143.732 +Peak Normal E'Ei]

o Scale: 184,203 ms
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