re 24 3 TN

Bright Zeng

RAs C(PED FRAF

'l‘ektrnnjx'



I EeV

-+ RAEER AR AL A N

- MESWERIE DLRER

- WM ENGETUARERE, B AES M
- ZTF110G/25G/40G/100GHIMRTT &

2 | 2009-12-15 IBL b G IRF:Y

Tektmnjx



o EIEEAESPER

KEFIRIBAF IR SRAEZ A RS A

HHi, Z8vaDSA8200 77K #3117 T 15115 80G+

Z& 7. DSA8200 R I 28 S5 MUK K 15115 1000T LA I

7% 7 DSA8200 7~ 1 23 I ADC 43 7% % 4 14 bit

- A &5
7% 7. DSA8200fih % #I 51k 52 200fs

o RAR MR
Z8 7 80EXxME F 1K ©2400uV (RMS)
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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 O frequently

voltage —

time ——

Clock

ig9%) JANVAN
=)

Precision variable delay

VoV

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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1 A 80GHz L |
AT e g 1 B 340 a3k
AT E I 1 AT E s 0 b

AR R EE B 0 (14bit)
Jﬁﬁmﬁiﬁﬁﬁa@mﬁtu& B I3 o

G A B3l (15 FH 82A04 R B A fish 5} 5y k2> 42 200fs )
BEAT R I B AT BdE £ sl 0 A
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- Fiber Channel Y4,
Fiber Channel 1: 7#31. 063Gbps
- Fiber Channel 2: #3%2.125Gbps
- Fiber Channel 4: #24.250Gbps
- Fiber Channel 10G: #%210.52Gbps

y Uitﬂj‘ﬁ?%lilﬁ$
100Base-FX: HZ125Mbps
- 1000Base—SX/LX: FH#*1250Mbps
- 10GBase—R/W: #*10. 3125/9. 953Mbps
- 802. 3ba :40G-base SR/LR , 100G-base SR10.

- SDHYGREEOHE =R,

- 155Mbps. 622Mbps. 2. 488Gbps. 9. 953Gbps-«----
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Example-IEEE P802.3ba -4 # |2 Hi i & X

Reach

40 GbE

100 GbE

Solution

1m Backplane

40GBASE-KR4

4 x 10 Gb/s
(reuse 10GBASE-KR)

10m Copper Cable

40GBASE-CR4

100GBASE-CR10

nx 10 Gb/s
(reuse 10GBASE-KR)

100m OM3 MMF

40GBASE-SR4

100GBASE-SR10

nx 10 Gb/s

10km SMF

40GBASE-LR4

100GBASE-LR4

4 x 10 Gb/s and
4 x 25 Gb/s

40km SMF

100GBASE-ER4

4 x 25 Gbh/s
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演示者
演示文稿备注
2008年1月，IEEE P802.3ba 40G与100G乙太网任务小组正式成立，以统合40G与100G乙太网的发展，并凝聚共识形成40G与100G乙太网的标准草案。实体层(Physical Layer, PHY)规范开发是标准化的重要一步，因为标准化的实体层是实现背板、铜缆、多模/单模光纤网络间通讯的关键。2008年10月，该小组的工作取得重大进展，推出了IEEE Std 802.3-2008标准的第一版修正草案。 

100GBASE-ER4则是100GBASE-LR4的延长版，两者所采用的光栅、波长与多工技术相同，但为了将传输距离延长至40公里，因此在实际部署时应该会采用半导体光放大器(Semiconductor Optical Amplifier, SOA)。 


1% F Tektronix DSA8200

© O

- IR A
- P
- IEAEIR
© CFELThE (AOP)
TH G (ER)
6 il 52 (OMA)
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o RIEFIR KR Transmitted Eye Mask

o SFHOEThEAverage Optical Power

«  OFFRIEASI P K IZ 6% (OFF Average Power)

o JtEHIIEEOptical Modulation Amplitude

«  VEGELIiAExtinction Ratio:

o K Center Wavelength:

* RMSHIHEEJERMS Spectral Width:

o JUFEANHIEESide Mode Suppression Ratio

o X omE M ERelative Intensity Noise OMA

o RiEZOE S/ Transmission Dispersion and Penalty
o ZIRHIENES R Stressed Receiver Sensitivity in OMA (Max)
o HPiAH P BData Dependent Jitter

o ZIEWIEKELS)Stressed Eye Jitter

o TEHIREKHAAMVertical Eye Closure Penalty

«  ASEBit Error Rate
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I {#i F Tektronix DSA8200 7 EL S Lb i & 2

% oI,
- JERFER (UERES)
* A 4FBesel -Thomson il J& 45, HIE

TR A (R e I DUTEHE 2 110 754%

- WP R T /B (CRU)
AT LUK S DUT G AT N R 4, HLZ
CRUE A 7 %6 M DUTE B8 K 1/1667 I &
s
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F ISP 52 CDR ) 45K
P, RS R
JUEB A I EE R
I K

®e e e
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TR TP BLR A XFCRUK)ZEK

Eﬂ‘%ﬁlﬁ Nk TOL15E 5 Ak

™ + path + | +
> Rcv
[ > )

( R (VA VAWA VAR VAN

P
FER I FICDR
PR CDRAFA 715 % HyData BERE ISP B H R
rate/1667
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演示者
演示文稿备注
PCI Express is one such serial standard which defines a structure that allows multiple serial links (called “lanes”) to be added to a system in order flexible scaling of the data transfer capability.



Multiple data streams with independent embedded clocks


I TR TP BLR A XFCRUK)ZEK

Data Jitter In

3.125 Gb/s PRBS-7
with 40% Ul §j
varying frequency

0dB
Clock Jitter Out
recovered clock -5 dB
output from
80A07 b
-10 dB - PLL tracks data closely,
jitter on clock output
similar to data input
-15dB FeSssEmmes
PLL not able to track
as effectively. Jitter seen
is attentuated compared
-20 dB to the input
-25 dB PLL hardly able to track
data input jitter at all.
Output clock is stable signal.
-30 dB : :
10 kHz 100 kHz 1 MHz
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I DGR I ZE A W R R R K

FEDMAR /D DR SR B sl 8 PO BRI, DUTHJE TR SR
DIREER ) W e i ZBAR A R BB AR =y, TE 3@ S e LE, A 45 R A4
REMERA, TR s HORIE S A 2 JIE R TE R, A SRS E 51

I

An older module originally Tektronix 80C12

designed for OC-192
_ (,SL:gﬂxa! at—11.3dEm OMA)

L] -
&Y = rags s Wiy a o e
T i TG P L AT
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I past M7/ BN S R7 WA o S & S

I3 AR AR AR IR, 75 224 ] Optical Reference Receiver Y&Z2% 2 2%
(O/E + Filter), {55 o b B, S8 J54:4th Order Bessel-Thomson
DEVE A P8, Fol FUMVE LK, LY A I 1 T8 B g IE T R 1

0.75f%
NP FEIRR G2 11 B S FH R 4th Order Bessel-Thosom JEJz 25 (45 fn
| 10GBE
- L —k K 0 2 4 6 R 20
- ‘\H:‘u‘ ~
- \:"s \
= NN N
-:_E __'r \ ““ \
N
: NN KRR, AR BRI IE T R
) =13 \\\‘;
-1 \ i“
. \]
=1

Frequency
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a
I e LR B 25K

HAY, &MUE 5L e\ e s 28 4, Hk
Kb A—F. R KAE780. 850, 1310. 1550nm

L QumyGEF EAS, WK £ 41310, 1550nm

2R 62.5um)GLT EHAS, WK% k780, 850nm
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演示者
演示文稿备注
单模传输距离远,,主要用于城市网络等远和传输......多模传输距离近,,最大不能超过25公里,,主要适用于,小区与小区之间,,或校园与小区之间,或小区内部,这种距离较近的网络中 

光纤在1550nm附近的色散很小或为零，从而可以实现光纤在1550nm处具有更高的传输速率。�


S
IR PRI RESE: OMASER

- HETMZEO:

DR E PR EE L, 2 W) AIE 4.
Y& H :dBm = 101og (Power (mW) /1 (mW) )

e OMA:Optical Modulation Amplitude
W0 )% 2

OMA=P1-PO
A58 R

P1

_ PO
OMA =2 I:)average * T

ER:Extinction Ratio, yﬁ;‘l@*%ﬂ

P1+ PO
Paverage = 2

P1

P1
ER=—-,dB=10log,,—
PO 00
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演示者
演示文稿备注
OMA 直接影响系统传输的误码率.OMA和ER都是相对量,只确定其中任意一个量都无法最终描述光性能.在知道OMA或ER后确定Paverage或P1或P0就可以完全描述光纤接口性能.

P1和P0有时也表示成Ptop-Pdark和Pbase-Pdark






JGIAE TR RES
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B 5 Hities Help [611 Waveforms i Tekwonix |7 ]
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].ﬁ.mplltude H‘j ﬂﬂil’lﬂﬂ] ﬂiﬂ.ﬂ.!M1M1Rﬂliﬁ“1%!Miﬁf‘f{f}ﬂf!;"b"%ﬂ] .W] r*!ﬁ

l;- Tﬁ—.,;u:g—hﬂ.—x-—-

-\_i\-ﬂr B AFE

[ 1 30 ESp iy

DB (Main <:1]

g taskz 0
| Mask3 0O
g Toial O
| #wims 610

| 4C1 EaR 3221

121 ExdB 150548

- ]3955qu‘_1:ji121 nuW_lj'j rMaln @M@; izmnpsm._]—_-,iim B43n [ =] 018AM 414001

fry 18I TR X
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I TH G LG 5 OMA

o £ M S VR AR i R 48, ERCA i 4. AEZ OMAS 7 I8/ 1. X it 2 B 15 5 K
126 i 1) 2 WA IR P AR 7 O I 2.

OMABE =y, 15 5 7E LT rh it e AL 4 ) B Iz ERBR 5y, AR50 28 G AR gt 75 ) ek
JER Ry, R AT
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I T D - a2 I ) e KM R

TEARHEXRE G L R HE (ER)

A ZHIEHL(ER)

VH 6 Ll i EE

SNV ' B IR B A m] B A P R T 2R

Ry DSA8200 FiE /=y VM Ot Ll = (g ¥ J7 %¢-“ER Calibrated”
FRUETH G EL I B A1 2214 “ER Calibrated” i1 % LGl & 45 5 Eh s
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HIGHE R e X

ER (Extinction Ratio) A Yt i 5 i@ 4817 I ()~ F3 6 D 2 MR 1L 4707 (1)~ F- 34 )6 Dy %
Z .
- FEGHE P P Hh 0 PRI 20 % ) A7 B 0 2 7 77 T ) ~F- 23041

Histogram

Logic level Qe

ER = E,dB =10log,, i

o ER B0 5 e o TR T R (A T S (O 35 A R )
RN RO TS 5 5 A 5 1 5 M H Uk s S

.:\-‘
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PRAERLVE H RIE TV LRI VE RE TR b LA DR W9 2% () BB AE; BT DAXT I — U i) 45 S I v
SR AL RIS SR AN Oy H

S35 A RV R A AT HoAth 2% T DRAB 5 S 91 e LI e ) R 22 v

— AR TCEAT, BTN R G A AR BBy i

— RAFRITEOEEEPERE PT LLSGE SR, 2% i S AP RE AN ot f ) DG B DN 00t

— TG LG R AR Rl LA wh ) UE I R, sl R A

— ZI T A A RS MR AN B TR 2L
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6 R 4 5

Z N Wg?

Jdb

ER ] DL HIAT 22 /D SEIR B (RO IR RSP 14 O 1)
TR A AKBATAE R)

BER Penalty caused be ER

FEER/NF5dBJE DI AL SRR, a2 Bl

RIS SR

WRERK T158218, btk A sgma Ik /N

Penalty [dB]
O =~ N W 01O N ©® © O

AAAAAA

5 10 5
ER
[dB]

HER > 15dBAT X BERMIBEIEH /I

= That’s why standards don’t ask for 20 dB of ER

= And, that is why the precision of ER measurements is not critical

beyond ER > 15 dB
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演示者
演示文稿备注
良好的消光比性能可以改善系统性能，降低BER


S
I F—RIRERYE . Hin e U (Dark Cal)

HE BT R ZE 2 R EUH S R ERRZ

— Y IS FAP P A HE AT BEA T A M2 I IR A SO G IR B ) 45 A
17~ 200uW
B0 HL P TuwW
(ER = 28.6-to-1 or 14.56 dB).

— U RAEAR R AL S +2uW R E R 22, A
B 202uW
B0 QuW
(ER = 22.4-t0-1 or 13.51 dB).
22% 2 AR 4k, (8% -1.05 dB Z=H)

*(RIAE AR /IR EE A, R B AT I WA HE A2 . D

24| 2009-12-15 ORI TEktl‘nn}x


演示者
演示文稿备注
Verifying the level of Dark input is especially applicable _after_ an important measurement… Why?  The reason why verifying the Dark Cal is very useful is because it’s possible to do this quickly (quite faster than Dark Cal), and also it can be done AFTER the measurement verifying it’s validity.  So for most accurate result possible you do Dark Cal, then Dark input level, then (WITHOUT any changes to vertical offset or gain) you do the ER measurement, then you verify the Dark Input level.

For faster throughput (but lower accuracy) it’s possible to skip what’s in italics in the above (as long as your Dark Input is low enough).




4|

®
oy 2RURZE R =2 W iH 06 EE I G 1 H At Ji IR

—  AFTBT AR AEAN [F] B AT A 1) e 22
> s B e
> KA (near DC; finite settling time “dribble-up”)
—  BFIEiR
—  RAEAR IRACA I Y,
—  ADHJAEZME R E
SRR SR R DEBER T B NSRRI R, U R

G T PR PSR T o

IXRURFE LM PR A 2

FERC LS ERAE 7 I s HH AT LA Bl (P43 (R0 I Fig b b AT 1]
DUTIH)— LR A7 Al BEIMALIX 2RIk 2
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演示者
演示文稿备注


All of these 2nd order issues are smaller (in their impact) than the 1st order impact of the DC offset discussed before.  Yet together they still introduce a difference in ER measurements.


()

s W R S 1) FL A J5L IR - D' 25 25 e O L ) A0 i 1,

0.953Gb RR: 80C02 #fhw030 vs 80C08 #Q010103

2.0~
n.o-

-2.86—
507
-T.BT
-10.07

dB  -12.5-
aleg
Pwr 1507

1757

80C02 T
a0co08 AT

B0C02 -18.1dB response @ 17.5GHz

-20.0-

-22.57

-25.0-

BOCOR -27.6dB response @ 17.5GHz

2787

-30.0-

-32.07%
0.00E+D

5.00E+8 1.00E+10 1.50E+10 2. 00E+10
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演示者
演示文稿备注
For the T&M vendors it is possible to provide better matching frequency response, but at a large additional cost.  Since the industry requires “just” ITU-prescribed performace (which actually is difficult to achieve already) the T&M vendors can not unilaterally bring up better matching.


352 W i TS ) FCAth D DAL < 562525 B U L D e 285 P 2

———

10GRE Tx rising edge: COZ unfiltersd, filtered, and CO8 filtered superimposed

7.0E-1
& 5B BOCOZ 30GHz P

EOCOZ 9.953Gh filtar e
EOCOA 9.953Gh filter

&.0E1

:'i-_im

5.5E1

JE=1

P QT Pt PR

nosmalizad verical scope resplnse

4 561

4 .0E1
351 'l\ll"t TT—a

\N

k3w
oo
70
L

2.0

1.56=1

1.0E=1

3.0E2

0.0E+0 I I I I I I I I I I
G0.0E+0 25E-11 50E-11 T.5E-11 1.0E-10 1.2E-10 15E-10 1.7E-10 2.0E-10 2.2E-10  2.5E-10

time (s)
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I RILHIR TS Y] E

A T B o SRR R AT HE A ¥
R T R T e LU HE SRS B v
FE L) Se A HERL RE IR S 4 TR

Wik “ER Calibrated” MNRIHHE AR HE MR 25
(RIS B TH Ik I H)

HE [R] I 2 (4 246 50 5 S8 AT ] 2 S8 PRt i A

' I C1 100.0p iy
fiwmoecs A

fwimosc1 A

Souce | Region | Hilov  Crossing %
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N &Jﬁj‘éuﬁﬂ%

TGS

DML at 10.7Gb/s

10
m Raw ER @ Corrected ER
1 _
DML Module with ER of >10 dB.
14 “ER Calibrated”
12 measurement
[%) ~ distribution
'E10 11.8—12.0dB
-
S Typical ER measurement distribution
5 3 9.2 to11.2dB —
Z
6 A B
- N
4 I |
2 I ) —
0 B [ [ [ | [ [
8.6 9 94 98 10.2 106 11 114 11.8 12.2

ER (dB)
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B
TH ' EE R HE Je A — Il 2

Sl N B I 9 O b m] A PRI

£ ER Calibrated 75 ff) # &2 JE r]iA: +/- 0.6 % (-0.25dB / +0.27dB at 10 dB )

dB ER repetability dB ER repeatability deviation

ER (dB)

ER uncertainty range (dB)
[&)] A w N - o - N w B ()]

2 4 6 8 10 12 14 16
center ER (dB) center ER (dB)
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演示者
演示文稿备注
Conditions:�Conditions: 50% ± 5 % mark density, PRBS-like distribution of run-lengths, 50 % ± 10 % eye crossing level 

*Low ER Lasers ( ER ≤ 6 dB): signal passes 802.3ae-like mask (scaled horizontally for bit-rate) with 0 margin; 10^5 samples in mask.

**High ER Lasers ( ER > 6 dB): signal passes OC-192-like mask (scaled horizontally for bit-rate) with 10% margin; 10^5 samples in mask.

�Traceable: - not to NIST (NIST doesn’t have a standard); but we can trace it to our source, and we can rebuilt our source for results within tolerances given.




B

TH ' EEREHE Je AR — 0 aRG 5

b A ] LR A e 5 2 T AR YR £ 7 D' R

21 ER Calibrated 4 45 15 ] LUIA £): +/- 1.2 % (-0.49dB /+0. 56dB at 10 dB)

ER (dB)

dB ER absolute accuracy

ER uncertainty range (dB]
[¢)] BN w N - O - N w » [$)]

2 4 6 8 10 12 14 16
center ER (dB)

dB ER absolute deviation

center ER (dB)
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演示者
演示文稿备注
Conditions:�Conditions: 50% ± 5 % mark density, PRBS-like distribution of run-lengths, 50 % ± 10 % eye crossing level 

*Low ER Lasers ( ER ≤ 6 dB): signal passes 802.3ae-like mask (scaled horizontally for bit-rate) with 0 margin; 10^5 samples in mask.

**High ER Lasers ( ER > 6 dB): signal passes OC-192-like mask (scaled horizontally for bit-rate) with 10% margin; 10^5 samples in mask.

�Traceable: - not to NIST (NIST doesn’t have a standard); but we can trace it to our source, and we can rebuilt our source for results within tolerances given.




No. of units

®)
AR e E N2 R 30 L A A A

You manufacture modules with E/R >5.4 dB and deB. (g‘f'_g%é;\g%;ﬁ;)
In a TOSA
TOSA at 10.7Gb/s (low ER) (“Sh % 4 i)
7
6 With the
DSA8200 “ER
> Calibrated”
4 // everyone has
3 /
2 A
1 L
0

50 52 54 56 58 60 62 64 66 68
ER (dB)
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演示者
演示文稿备注
Typical low cost laser, biased for low ER.  Note: full disclosure: first two distributions are factual measurement results of one DUT on many optical oscilloscope modules.  3rd and 4th distributions shown are simple shifts (to the left) of those distributions, not measurement data… the 3rd distribution is simple shift of 1st distribution; since it’s only a fraction of distribution’s width we believe it to be very realistic simulation of what measurement might be on another oscilloscope modules set.  4th distribution is simple shift to the left of the 2nd distribution.




Iﬁ%%%%ﬁ%:@%ﬂ@ﬁ%%%%%%

F BRI 6 EURS BE 28 SRR 2R, e ) n] B AR PRI RRS

I [T A VAR S VR AN R A S YR R U R HE &

> S T AR I R R

B, BEERKMARMER, REZHHBE
> AR AR DA R A S F R U S R

Jo B AN — B 56 1IE BV I
» {#[IDSA8200fKJER Calibrated InfR a4 /)

fEMﬂmy
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ER Calibrated is available on new DSA8200 Optical Modules as Option 01 for:
— 80C11

— 80C08C
— 80C02

ER Calibrated can be added to your existing DSA8200 Optical Modules by
ordering 80CXXUP, Option 01 for the same modules.
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PR LRARE e

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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演示者
演示文稿备注
Phase Correction, Optical, 2-channel electrical (differential), and in the future CR for 40 (can do it today for 10) ALL IN 1 MAINFRAME SIMULATANEOUSLY 


80C10B and NEW 80C10B F1 and NEW 80C25GBE

File Edit Yiew Setup Utiities Applications Help [2000Waveforms  [HAcgs 2000 of 2000 Tekmonix | |

& 2| [ Ni| 2| Runision | Acabods [Ssmple =] Tiig[memalCock 7[00tz =] Ao | A2
(AN | e e e e A T I Y e =
v 7 L8

Wy
PhaseRef(C
aaaaaaaaaaaaaaaa

¢ Performance: 80C10B
® Up to 80 GHz Optical Bandwidth

® Industry’s Best Noise Performance @ 40G and
beyond

Mean C1 EZufy
1.454807mw

op

ExdB C1 ZE

15.920554E
BEw% €1 EX
L 2.027880%
Bt [FHoh 1 I
] 2.592654m

[ Blow C1 X
. 586601504

® Best signal fidelity

c1 4| [srz o B [Termw B [ven & | @ | [1547me B [oesonim=]  [1230 P 10vz3/2008

¢ Versatility: 80C10B F1 25.78Gbl/s

® Only single module solution to 100GbE (4x25),
OC768, G.709 FEC, OTUS3, and 40GbE in a

single module

¢ Focus: 80C25GBE
* 100GDbE (4x25) compliance test solution
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80C10B & 80C25GBE Optical Sampling M

odules

Next Generation Of Optical Test

Optical Bandwidth / Integrated ORR

- Full bandwidth

- Selectable bandwidths

40Gbs G.709 FEC Telecomm
- 43.018 GHz

40GbE Datacom

- 41.25 GHz

OC768 40 GHz Telecom
- 39.8 GHz

100GbE-4X FEC Datacom
- 27.739 GHz

100GbE-4X Datacom
- 25.78 GHz
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Tektronix Strengths
Tektronix 80C10B, 80C10BF1 and 80C25GBE

- Industry’s widest optical bandwidth
- Superior signal fidelity and sensitivity
- Best system to system measurement repeatability, mask margins...yield

- Guaranteed compliance test solution
— Reference receiver specs are guaranteed

- Lowest test system cost:

— 80C10B: supports optical reference receivers and
full bandwidth for 80 GHz, 65 GHz, OC768/STM-256,
ITU-T G.709 FEC, and 40GBase-LR, and 4x10G R st~ s S0 S e L
LAN PHY (OTU3) el g T LT e S v | Dy = R |

[ =]l =] |0 | ] il ] ] o | o o

— 80C10BF1: support optical reference receivers for
40GBase-LR, OC768, G.709 FEC, 4x10G LAN PHY
(OTU3), 100GBase-R4 FEC , and 100GBase-R4 in a

single module “':;E.L._E

Froan o
—  80C25GBE: supports optical reference receivers P A
for 100GBase-R4 FEC , and 100GBase-R4 for v o1 d
focused manufacturing test solution P Ay
FF e o

IS [ = i = Y Y [y i =T

EIPKA
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80C10B Performance Leadership
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Reference Receiver Repeatability — 39.8Gbps

10*l0g(Vi/V,.) (dB)

40 |

80C10 Heterodyne Frequency Responses OC768 RR setting
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Superior 40 Gbps Reference Receiver Performance
Traditional ITU Filtering Methodology

f ™
O/E rolloff Filter(s) rolloff Sampler rolloff
(slight in frequency (dominant in frequency (slight in frequency
window of interest) window of interest; near window of interest)

Bessel-Thompson shape)

. T

dB dB dB

Freq — Freq —» Freq —

\ RF Switch \ RF Switch

RF Switch
@ O Filter #1 = :
Fiber Ole0 Ot RF Switch

OlE -O— O Filter #2 je-0 O
NRZ Data —> O Ot Sampler
Optical Signal »O
Input \

50-ohm reverse termination Electrical strobe used to —_—

resistor needed to absorb turn on sampling diodes is

reflections from relays and much faster than frequency -

filters window of interest, hence

sampler rolloff is mostly
negligible in defining total
system response

. "y
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Superior 40 Gbps Reference Receiver Performance

Tektronix Proprietary Filterless Design

4 ™
O/E rolloff Sampler rolloff
(slight in frequency (dominant in frequency
window of interest) window of interest near
Bessel-Thompson shape)
Filters and relays not necessary
dB for Reference Receivers within dB
the adjustment range of the
sampler; straight coax with
minimal rolloff used
Freq —» Freq —=
@» OE I Sampler
NRZ Data
Optical Signal
Input \
Reverse termination can Electrical strobe used to L
be =50-chms or eliminated turn on sampling diodes is
slowed down such that window
of sampler OM time approaches
impulse response of target
Reference Receiver response
N A

42 | 2009-12-15

frr G T TR I

Teklrnnjx



10/40/100GbE Optical Compliance testing in ONE
Instrument

Tektronix DSA8200 Opt. JNB
+ 80C08C-CR4
+ 80C10B-F1
+ 82A04 & 80A06

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 gys 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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®)
All-In-One 10-100Gbps Optical Compliance Testing

Standard Line Rate 80C08C 80C10BF1
10GBase-W
] ] ’ 9.953 Gb/s v
Optical Reference Receivers from 8.5Gb/s OC-192/ STM-64
Testing of 10GBase + OTU2 FEC 11.096 Gbls v
* Telecom, 8GFC 8.50 Gbls
« Datacom 10GFC 10.519 Gb/s v
’ 10GFC + FEC 11.317 Gbls

« Storage Area Network Transmitters

100GBase-LR4

1000Base ER4 4 x 25.781 Gbls

100GBase-LR4 + FEC

100GBase-ER4 + FEC 4 X 27.739 Gbls

OTU3 (OC-768 + G.709 FEC), 43.018 Gb/s
VSR-2000 + FEC v
4x10G LAN PHY (OTU3) 44.50 Gb/s
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演示者
演示文稿备注
* 25G/40G clock recovery provided by external 3rd party bench-top instrument similar to Tektronix 80A07


I The most versatile 10G to 100G Testing Solution

NRZ, RZ, Optical Duo-Binary line-coding
Over 80GHz unfiltered optical bandwidth for device characterization

Tightest 10- 44Gb/s Reference Receiver manufacturing tolerances for highest
measurement repeatability

Best signal fidelity through proprietary filtering and low-noise technology

Future reference receiver filters can be added via factory upgrade.
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80Gb/s RZ Eye Diagram
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40Gb/s RZ eye diagram

File Edit Yiew Setup Utiities Applications Help |0'wavefoms | Telron: - | X|
%l%l ﬁsla:m:lf_?l Hun.-’Stu:upl.i‘-.cq MndelSamP|E j TrigIE:-:ternaI F'resu:almjl-‘l?E-.Dm'u' ﬂlﬁl
[Fuse =1[pmoituse = un o o e e <[ s e ¢ = [

| RO PhaseRef(C7_C8)
Characterize Pasz

Measurement

AOPY C3 0,
1.138075dEm

it C3 Sl
E.166077ps

RS G LS
258 424 1f=

PRJ C3 A

1.620000ps

SMRE C3 A
35 29826

. BitF  C3 A
: 39.18975 Gbps

iCS 2 000l

I'-.-'-.-'meB C3 Wy

-6 Q02 9.000psddiv (39,51 Ghps)

Jc: 4| | 2 oo | 3138w | ain | @ | Z | | 356 3mbis B | 12:04 PM 5/14/2007

47 | 2000-12-15 SO IR TEktI'l]l‘le'




40Gb/s RZ Eye Diagram(3=il| 25 &)
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80C10B 100Gbps NRZ Performance

Simulated eye diagrams based on measured 80C10B impulse response

« Full bandwidth setting (PRBS10)

1.5- 'Ihktrnnjx‘

12- hlask glw
Wask Margin (%) 5 35 |
20-30% Risstime 10-90%
| sop | 78p
High Loy
| 0995 | 0.0060
ER.(%5) ER(dB)
| 0.61 | 22,16

PRI, AMS)
Y a36f § | 95.8f
. EANTTT RSN

-0,3 i i i i i [ i i
-2.4p 0 5p 10p 15p 20p Z5p 30p 32.6p |104m  [23.3m

Note: effects of timebase jitter not included
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80C10B 125Gbps NRZ Performance

Simulated eye diagrams based on measured 80C10B impulse response

« Full bandwidth setting (CJTPAT)

Note: effects of timebase jitter not included
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