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What are the Technical Questions?
Introduction




Properties of currently available components

Parameters for Upstream link

Today’s
Technology

Sen. = -26dBm
RecEYE =0.3
RecBW = 1000MHz
Q=7.04

1270nm

-
@

BWm = 1000GHz/km
So = 0.093ps/nm2km
Uo = 1324nm
Atten = 0.5dB/km
+
1:16 Splitter (14.5dB)
Connectors (2dB)

Power = 1dBm
Uc =1270nm
Uw =4nm
ER =9dB
T20.80 = 260ps
RIN = -120dB/Hz
MPN = 0.5
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] Today’s
What does the Link Budget say? Technology I
Results for Upstream Link with FP Laser, RMS width = 4nm

P =247
- Power Budget 27dB —————————— P =5
26 ATT _ 5 14
I:)mpn -
% 24 PRlN 2004
2 Per =0
S 2] Reye = 0.43
5 I:)Total = -
]
§ 20- +
i I:)Coupler =14.5
1 IDconnector =2

Link Length / km Total >27dB !

@ssible with this conm
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Where is the problem? -

P Link is not possible with standard components
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What can be done?
Changes to system parameters

7115



Today’s
Spectral bandwidth a deciding factor e I

Possible Solution - Reduction of the spectral bandwidth

Power Budget 27dB

N
(o2}
1

N
ol
1

Power Penalty / dB
N
N

23

| o:5 | 110 | 1:5 | 210 | 2:5 | 310
RMS Width / nm

Losses very sensitive to RMS width
£ 2.8nm required for link
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: : : : : : Today’s
Link possible with this configuration Technology I
Results for Upstream Link with FP Laser, RMS width = 2.8nm

28

Ps =1.44
. -Power Budget 27dB PATT =514
P, Pmpn = 2.63
% 24 | 7gATT PRIN =0.05
g ] — P, R =0
e P.. Reyve =0.43
% 2 - giz PTotaI+: 9.69
a
181 PCoupIer =14.5
Pconnector =2

5 10

Link Length / km Total 26.2dB < 27dB !
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Today’s
>3km possible with 1:64 split e |

What are the limits with FP laser spectral bandwidth = 2.8nm

FP RMS Width =2.8nm
Launched Power = 1dBm
Receiver Sensitivity ~ B1/2
Sensitivity at 1.25 Gbps = -26dBm

=
a1
o
o

1000 -

Rate / Mbps

500 - 1:64 1:32 1:16

20 | 30
Link Length / km
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] ] ] Today’s
Currently only two companies with suitable lasers | Technology I
Overview of FP laser sources

: http://literature.agilent.com/
2
AglliEnl ' 2.8 litweb/pdf/5988-1570EN. pdf
http://www.alcatel.com/telecom
AlEELE L5 2 /optronics/products/51imc.pdf
http://www.apacoe.com.tw/
APAC 2 > 1310fp.htm
Infineon 5 5 http://www.infineon.com/cgi/ecrm.dll/
ecrm/scripts/prod_ov.jsp?0id=25068
: http://www.lightron.co.kr/
Lightron ! 4 products/LD/LD13x.pdf
Lucent- 5 3 http://www.lucent.com/
Agere micro/opto/docs/DS99033-1.pdf
: http://www.luminentinc.com/
Luminent 2 > odf/15fspxt.pdf
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Today’s
>15km Possible with 1:16 split and DFB e |

What are the limits? Spectral bandwidth and cost considerations

Laser Type and Relative Costs

i % i

2. Relative Costs 100® 200%

RMS Width / nm

AR ALY VI I Y ~, DFB Laser

1:64 1:32 1:16 Relative Costs 300%
o 5 10 15 20
Link Length / km

Longer links possible but with increased@
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Summary
Components available today
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How about tomorrow?
Will VCSELSs solve all problems?




Tomorrow’s
Promising results from current VCSELS Technology I
Operation up to 80°C, 0.22mW Launched Power at 25°C

20 -
P =0.61
—— Power Budget 19.5dB ——
g Py =1.78

% Pg Pmpn =0
; I:)ATT PR|N = 007
8 181 / Emp” Per =0
S.) PRIN REYE = 043
o / ER Prota = 2.89
% 1 — Pee +
o - I:)Total PCoupIer =145

16 — I:)connector =2

1,0 1,5 2,0 2,5 3,0 3,5
Link Length / km Total 19.4dB <19.5dB

>3.5km, 1:16 link possible with
-6.5dBm launched power.
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