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=T )
HAT, 2 5eDSA82007 % 7% 171 9 =y 180G+
z%ﬁDSAszoomBz RN =ik 1000T L L
o EIEEHESEER
2= i DSA82007~ % #% FIADC 73 % % 4 1 4bit
(9 & S )
Z= 7 DSA8200fih &+ 51K 52 200fs
- AR
R ILB0EXx ;A {K£2400uV (RMS)
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T 2 1M

Eye patterns are the common
result of clock-triggering in

Data Equivalent time sampling:
vectors are not drawn since

adjacent samples can jump

@ Aom logical 1 to 0 frequently

voltage —

3
®

VAR,

A clock trigger can be

user-supplied or
recovered from the data

to trigger the equivalent
ime sampler

When a clock signal is used to trigger the equivalent-time 8200 scope the sampled
DATA signals generally create EYE PATTERNS (between clock triggers the sampled

DATA could be either a logical 1 or 0)
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I fid B30 (15 11 82A04 FRL B A s 5 2} 5y 9k 21> 42 200fs)
BEAT R ) A AT A B s A
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- Fiber Channel YO HE =K.
- Fiber Channel 1: #Z1.063Gbps
- Fiber Channel 2: #Z2. 125Gbps
- Fiber Channel 4: #34.250Gbps
- Fiber Channel 10G: #E%10.52Gbps

. Uiﬁl@j’ﬁ%lﬁlﬁz
100Base-FX: #%125Mbps
- 1000Base—SX/LX: #%X1250Mbps
- 10GBase-R/W: #%10.3125/9. 953Mbps
- 802. 3ba :40G-base SR/LR , 100G-base SR10.

- SDHYGEEO =

- 155Mbps. 622Mbps. 2.488Gbps. 9.953Gbps=-----
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« BDHlhk
- IR B
- Bk
- MR
ST % (AOP)
T EEE (BR)
G R B (OMA)
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I i FHH Tektronix DSA8200 7 ZL IS L i B 2

O

- JERFER (JEWED)
A 4P Besel -ThomsonflRil yEH &%, HIE
T IR TR A DUTER K 190, 7545

- IR T /A (CRU)
n] DLV S DUTHE S AR N i 2h, - Haz
CRUE A Y %6 M DUTH P8 K 1/1667 1K H &
s
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PSR CDRIFIH #7417 6 HyData BRI B R B H R
rate/1667
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I JGEE VY E A RS R R R

FEDAA /N DR SO B Bl 8 B KO, DUT I TR AR B
DR ER ) e e AR R BB AR =y, TE 3@ IS e bl X 45 R A4
REMERA, TR ORI E M A 2 HIE R TE TR, A SR H 5

I]Sl?g:l:.

An older module originally Tektronix 80C12

designed for OC-192
o (signal at—11.3dBm OMA)

|"'-1. ¥ Sy UL T T R
s e R ga . & et Tl ek Sl

..................
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I JGFE VBRI XU A I 225K

IR B R ), 75 2248 H Optical Reference Receiver 762 2% #2004
(O/E + Filter), 155 EE&)C i, M54 4th Order Bessel-Thomson
JEPL B U, POl FL VG EESR, R Uk o8 )y T B IG5 R Y

0.751%
NP B EHE 1 Br {9 4th Order Bessel-Thosom JEI &% i A & R :
I 10GBE
- Lo v — " 0 2 4 6 8 10
. \‘-:"-.‘ ~
. \:“s \
= 3 NN N
§ - \\ ™\, \\
E -0 \ “'—‘ \,l
N KRR, AR BT R
: \\
- \ ‘\
. \

Frequency
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HAY, &5 AL e\ p s 28 4, Hk
Kb A—F. FRmmKA780. 850, 1310, 1550nm

BRL, Qumt4T EAS, WK £ 41310, 1550nm

LR 62.5umtLT HAR, WKZ£ 4780, 850nm
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I TEE P HITERES#: OMASER

- EHRIMZEHO:
DR RPRS AR, 2 N 4R0.
Y E A :dBm = 101og (Power (mW) /1 (mW))

e OMA:Optical Modulation Amplitude
W IAIZR0GTh R 2
OMA=P1-P0O

A Optical power
A I A E SRR :

OMA =2P « PO

average 1
ER:Extinction Ratio, %ﬁ’;‘l@%“

Pl1+ PO
Pavemge = 2

ER = ﬂ,dB =10log,, A
PO PO
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File Edit View Setup Utiities Help [617 Waveforms [ Tekronix |7 =]
% %]ﬁr'm_Ic IHunHStupi.&.chudeiSample ___ITrlgiEHternalDlrect _j_"EIEI'-.-' ___ta—‘%!__]
‘ﬂtiﬂ“ﬂi JMI%!WimlP!%!Mlﬁﬂmlﬁf!m N T

l.ﬁ.mplltude

; *”J | Maskz 0
4 ] : h ] Y o ! Mazk3 0O
oo Rt il ........ e e Ty S . ... | Tatal 0
] : A ; . - | #iins 610

| 4C1 ExatR 32,21

|
Eﬁm ExdE 15 08dE

:] I39 55I1W-"__1:jl121 apew !jj EMaln @l {Ql iESD.DpSe‘dl !21 S43n _!j:_-” 1012 AM 41401
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I VH 6 L 5 OMA

o £ P S VR AR i R 48, ERCA 4. AEZ OMAS FE U8/ 1. IX it 2 B 15 5 K
32 I B iOm IR B AR 7 ISR

OMAMBR 51, {55 7E AT rh st e A% (1) S s . ERVBR =y, A% i 28 G0t S M 75 11 e Uk
JERTR, 5 PR A
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12 2 IH I (ER)
Y O L )
Z= v DSA8200 & v ot bb Il & i) fi vl 77 2-“ER Calibrated”
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- ER (Extinction Ratio) 4y Y HA 1" I (1)1 2 6 TR AU AL IZ AR 0" IN 1)~ 2 6 T
Z L.
IR T 920% 0 R B PG T

Histogram

Logic level Qe

ER :ﬂ,dB :1010g10i1

ER R0% 51532 41O Hh PRI H T (M 1 4 B (30 5252 4 ML )
— RN RO RSP PRI i i 5 S S P SRR ' B F R
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U-uL\

S IVE G L =

JARL TR RS ETH O LUA HEVR 3 (A
FET) 58 A HE S A R 2 Hr TR

Hit “ER Calibrated” JRI0i$2 (A vHEMN 38 45 21
(RIS BE TH I 5 )

HE [F] I S B2 0k AT ) A VE R A
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I 2R 55106/256/406/100G AR J7 2 — R Hu g 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

Up to 10GHzBroadWavelengthMultirate 1 Gb/s to 10 Gb/s Optical Module
=80C08C

10 GHz Broad Wavelength Multirate 10 Gb/s Optical Module

=80C11

30 GHz Long Wavelength Multirate 10 Gb/s Optical Module

40 Gb/s and 100 Gb/s Optical Test

=80C10B
Multirate Datacom and Telecom 40 Gb/s and 100 Gb/s
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10/40/100GbE Optical Compliance testing in ONE
Instrument

Tektronix DSA8200 Opt. JNB
+ 80C08C-CR4
+ 80C10B-F1 | )
+ 82A04 & 80A06 B T S

The only ALL-IN-ONE single instrument solution with:
» All reference receiver Filters from 8.5Gb/s thru 44.5Gb/s

» Highest repeatability & best sensitivity

* Integrated Clock Recovery @ 10G

« SMF and MMF support @ 10G

« 200 fs gy timebase stability

* 4x fast acquisition throughput over alternative

« Jitter, Noise, and BER Analysis

« Calibrated Extinction-Ratio measurements @ 10G

» Differential electrical 50 GHz optional (no module swap needed)
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OFDMA3 A HEAS Jit P

o IEARHIEHOFDM (OrthogonalFrequencyDivisionMultiplex) & — 2k AH]
3, AR PN R B A 1A BP0 IR 52 i SR e JIRAS 8 IR I B 5 vk o B I SEAC SR B K
55 0 EI NN T5 5, AR5 HANDT5 5 20 5 RINAN A B A T80 . T80
HIAE A GBS, PR A] LA 318 B A 8 . U ) LR OFDMAE G 2t {5 Aiidak /521 1)
N H

OFDM Transmitter

11
¥YY
R

Data ISP Subcarrier | | Transmitted
[ symbol IDFT - - - 1 BPF .
R - Gl D/A LPF Signal s(t)
Mapper .
|

OFDM Receiver

- -+
-+ ::
Data pis| |  Data | oEr
- | Symbol | - < A/D [*+—| LPF
. | Decision | - ‘E - Received
-— -— I <+—|ePF [ Signal r(t)
Frequency offset T
compensation
L. & »| LOZ
Subcarrier
\ Recovery //

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
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I OFDMF3z RHFEAS Ji 3 (48)

1IE 32 #4552 FHOFDM (Orthogonal Frequency Division Multiplexing) i il & £ %% ;5 i

B—ff, ERERBRRFETHESRERFIFITHSHRFREIER BEFITHIHT S
FHK,

OFDMF#(RRIIEAC

k=0,1,2,34
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Powver [dBEm] RFSA
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-40

-60 [
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I Optical OFDM&1{&

JLOFDM (0-OFDM) 2 45445 £-OFDMH A G I MZ 4G4, FORE M R AL
MG FRAS FF e P 24 9T L AT eI (2 0 A (R AT RN, T LAEIAT 25 1
SERH EARAT TR ik, SRR BRI R S5, 0-OFDM
HEARHL T AR BRI LA (WAMAX) B2 50050 (WLAN) 11— 5«

26 | 2010-6-3 TR TEktl‘ﬂl‘ljx



I Optical OFDMIBAZAN K

O—OFDM T HplRs A 3, fE et FVaE NS 20 TIRANRIIESY, ZERRDGIE S
J&& %4> (OFC) 2008, OFC2009F1 3 [ Y Ha Y 4R 18 15 g W4 (ECOC) 2007 ECOC2008
S E, O-OFDMEHBIR SHRMN T S 2 —,

O—-OFDM AR SR 1ML 34 F= R IAE I | JLAN 7 Tl -

- O-OFDMAR G AE LI FE P AT E L M B HUE L, X FEEE B8 SEI &y B 1 4L
P, FRAR T I E I ERIE R . 134T 4E9 AR, HAEE NV 57
A4, IR X 2% BR 35

- O-OFDM R4 n] DL KRR BE R R A B2, B8 A s %

- O-OFDMARZ 5 5 i 7 Z H (WDM) RAEH RIS, A] 7843 ) WM
ARG CLT R RGOS 7 I BRI B RS R Mo 3E 4T
3T P e BN BE RS 5 T2
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Optical OFDMAR L s H

— /LAY R10-OFDM £ 45 1] LL 43 i OFDMIEHHE 5 R OTHL. HL/ A8 e, Seef4k
B/ HRS I AOF DML % B K W15 4

AR R ST AN R, AT R A AR 46 6 OFDM & 4t (CO-OFDM) L5 T %
For I 56 0FDM 2 27 (DDO-OFDM) P A 5 3o AH-A80 M 5 2aglh A A R AT K FH '
FT-Hh 22 (e 22) fill, A I 7 AUl selbom K FIPINDE L A, H
PR E TR B K L

EPF

CIFL kA
gy g P +— hAZ kA OEPF
-

Mok
B

OEBPF
OFG kA { %
mwan [ “FF _®_ BEF }—{
I +
LI,

LI,

H T &

EFF . 553 BT LO . chill .16 WZh: S - R SESAIT OFDK EE-SEIE?}‘EEE
LD . SYc il &= LPF.iCEARERT OBPF. YCESEEBERT PD . YEE S
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s ! 1 =
= = I -
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Ze b GOFDMIE S R4 7 & — ARG s #

FMatlabst RFXpressi= 4 #IOFDM{E S # IR 2 AAWG7122B, FIF T 7~ iK e

il s OFDMIE B B3 #1iK 2, HATE EMAT=4£ OFDMIES;

1% OFDM{E S 5%l L 4k, HTMZMB{R B FIOFDMIES T, FMZMI
ETF MR, MBS FIAR & ;

M ADPO72004B i1 R I R EME k. TLHOFDMIES, WEBEMER TS
e B A FOAR & ;

FIFAmatlabiBDPO72004B Rk 28 R E MK L #UE UL 1T AR, iR HOFDM{ES

hEIRIBER, NNHRIEE,

OF kA
EETHL ,g _,-":f+— kAT ks OEPF

]
L, LI Sy ol ]
—————————— — PELF
BERS
pDI
W
OEPFPF
0D ki
mwa [ S°F _®_ =2 é _ >_<:
| - ¥
Lo, LD,
8 F &5 AN
EPF. B AR T L0 O £ e
LD .S YE — &= LPF. BT OBEPF. Y05 SR 2 o5 PO YERE — W=
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b ME— 1 OFDMAE 5 A W5 S YRAWG 7 122B+ ¥4 RFXpress

- RFXpress——& 77 . FFIS HiE 5 &£ R i
— A LLEOFDM MIFR S #
—RER B2 E X HEIE-F5- 3R - 2R
— X #RS(Reed-Solomon)4mhg . &FLFIMNEE
— A ARSI A G NABRIIE | ZREHELHY
— X HFEMFER S, 2FE&FBPSK, QPSK, QAM (16,32,64,256) and 8-PSK

&% RFXpress - OFDM.rfs

File View Configure Waveform System Presets  Window  Help

Select: OFDM ~ | {5 IF/RF ~ BE Overview |":'% Find Instruments |EGraph ¥ Compile - OnfoOff m RuUn I
§ Basic Setup | Symbols | Packets | Frames | Distortion-Addition
=
% Symbol List: Define Selected Symbol
2 Symbol Name 2 Spacing between Carriers: |312.500 k | H=z
i Short_preamble [] User-defined Frequency Weight: [
L?ngipreamble Subcarrier table Padding/Prefix
Signal_Symbol 4
Payload1 @-to+ Oall+ () Zero Padding @® Cyclic prefix
Payload 2 Add new subcarriers: |2 1 Add O Time: ] o
o - v
Payload 3 = = | o
Subcarrier Type Modulation Base Data -~ @ = F-
) Percent: |25.00
za*’:"ag ; -18 Data 16-QAM Payload Data = 5l >
Payload = a7 Data 16-QAM Payload Data
Ll -16 Data 16-CAM Payload Data -
-15 Data 16-QAM Payload Data Frequency Offset: o g Hz
-14 Data 16-Q2AM Payload Data Cii R ) =
13 Data 16-CAM Payload Data BElECIppIngiEzatios i
-12 Data 16-QAM Payload Data | Tone Nulling...
-11 Data 16-QAM Payload Data
-10 Data 16-QAM Payload Data 3
Edit selected subcarrier(s)
Type: Modulation: Base Data:
= [raum ~|
Add . ] [ ]
-32 Apply Delete
Example: -20, 15, 16-23
Instrument Control |Graph Preview
Application: OFDM AWG NA Active RF Waveform: Waveformi1
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—. —EBEZEBHRALINAAE
Z . BETESRAWG— \[AME—EE £ 5T OFDME S HIES A
— HEE(9.6G), BEEME(24G)
— ALEEES, R, BETER
— HEFAWGH S, OFDM{EEFE#H{4RFXpress, AE™ £ &M EZHIOFDMEE
—  WSRELRES ST IR YGHE” R E T L
- BE&MEEREIN:Matlab%
- BRFEMTIRIK SR TTERE
=, Win iR ER
— T ni20GHz
—  EREEAN BERAEIS0GHZ
—  FiEERMmEEEERI250M A
- DPOJETH 48 % I B9 HH 5 ER B Bk 4
—  SignalVu #1584
-  BE&MEREREIN:Matlab%
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