(DWDM)

(DWDM)
(OFA)
DWDM

gigabit

1) DWDM

(optica-layer) (client-layer)
(time-variance)
(physical layer)
(time-averaged)

DWDM

(field installation)

(protocol)
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1
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DWDM
ITU @ (side-mode suppression 2.
ratio, SMSR) DFB ( )

(time-sampl ed)
data transport layer testing  signa
transmission layer testing 1
(bit error rate, BER)

(eye pattern mask)
1. (optical layer) (client layer)
Testing Layer Testing Parameter

Optical layer testing | Total and per channel power
Wavelength and channel spacing
Optical SNR, crosstalk

SM SR, spectral power density
Insertion loss, reflectance

Datatransport layer | Error performance, BER

testing Jitter performance

Signd transmission | Eye pattern mask

layer testing Extinction ratio
Q-factor

Laser chirp performance

(Iaboratory equipment)

(manufacturing test equipment)
pass/fail testing
(field test equipment)
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(documentation)

OSA
OSA
Advantest ~ Tektronix
EXFO
Burleigh
@)
(tunable laser source, TLS) (OSA)
(optical power meter) (wavelength
meter)
(accuracy)
( ) 4
633 nm
OSA 1.55 um

EE-LED (edge-emitting LED)
gas)”

)
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( 3

(automated optical inspection, AOI)

Next Fiber Systems NI

©)

(personnel)

(installation)

reflector, OTDR)

nm

Normalized Transmittance

Cognex

(deployment)

(optical time domain

« )
1
OTDR
(active fiber)
OTDR
WDM
1550 nm
1310 nm 1625 nm 1550
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(remote fiber testing systems, RFTS)
(

) (optical performance monitor,
OPM) (remote test unit, RTU)

(central office)

( DFB )

(spectral shape) OSA

(independence of polarization)

80 dB
(photodiode sensor)
(germanium )
DWDM

(InGaAs) InGaAs

850 nm 980 nm
1310 nm 1550 nm ( 4)
0.001 dB 0.05 dB

© 400 nm 1100 nm
DWDM datacom

820nm LED 850nm

1550 nm
(pyroelectric)

NIST

2. (OSA)
1998
OTDR ( ) DWDM

OSA

(Industrial Ecnonics and Knowledge Center, 1EK)
OSA 160%

SMSR DWDM
OSNR (optical signal to noise ratio)
NF (noise figure) (filter)
OSA
(monochromator)
(tunable bandpass filter)

Detector Spectral Response for InGaAs, Germanium & Silicon

0.8 1

06 T

Responsivity (A/WW)

041

0.2+

T T T T T T T T T T T

Wavelength (nm)
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5.
5
OSA
OSA
700 nm 1700 nm
(resolution
bandwidth, RBW)
05mMm 0.2mm 0.1 nm 0.05nm
0.01 nm (
) 0.05 nm
50 GHz DWDM 6 DFB
OSA
0.5nm
0.02 nm (

) (
optica rejection ratio, ORR)  OSA

60 dB OSNR
filter shape filter shape
filter shape
(dit) (stray light)
OsA
0.1 nm offset (0.2 nm)
7 8 OSA
OsA
OSNR
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DFB (long term)
OSA
ITU
1.00027
1550 nm 1549.58 nm

270 ppm

=% ADVANTEST Q8384 Optical Spectrum Analyzer *»* 22/4ug/2001 17:22:41
A1 | 1546.400nm A2 | 1548.400nmn

Zl | 0.48dBm

AVG:1 RES:0.01nm N:20

1546.40 1547 . 400nm 0.20nn/D 1548.40

6. (0.5nm 02nm 0.1
nm 0.05nm 0.02nm 0.01 nm)

## ADVANTEST QB384 Optical Spectrum Analyzer ** 22/Aug/2001 17:41:25
A1l | 1547.500nm A2 | 1547 .600nn

Zl =47 . 14dBm

SPEC AVG:1 RES:0.02nm N:201 HI DYN2

1546.40 1547.400nm 0.20nn/D 1548.40

=15474nm A,=
1547.5nm A, =1547.6 nm)
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AL=—20
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n
()
N, A n,

(fringe counting) ( 10)

(FFT)
«C )
multiple
wavelength meter (MWM) 11
633
nm (475 TH2)
317 nm ( Nyquist sampling theorem)
30 mm 60
mm 10 GHz 100 GHz
DWDM
AL AL Ay
N
MWM OSA
0.003 nm
2 OSA MWM
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Path Difference Length (xm)

1550 nm DFB Laser

190 210
38R (THz)

10. Fringe counter (@)

OTDR

(time of flight)

50

(OTDR)

230

(b)

8 10

250

(Fresnel reflection)

(Rayleigh scattering)

(dual-wavelength) OTDR

OTDR
30ns 10 us
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OTDR
(split ratio)
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50 50
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190 210
(b) J658 (THz)
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Scanning Grating

Scanning Michelson Interferometer

OSA Multi-wavelength meter
700 nm 1700 nm 1250 nm 1650 nm
20 pm 1pm
+15 -80dBm +10 -30dBm
0.6dB 2dB
OSNR @ 50 GHz >50dB 35dB
NT$ 1,200,000 NT$ 1,000,000
dB ' ' ' ' ' '
40 '/— Front-panel connector .
Fib d
35 dB g a0 TP e .
s A

£ 2 = ]

10 cm =
Z 10} c D .

Fusion splices
| W
2 4 6 8 10 12
Distance (km)
( ) 12. OTDR
5
50 MHz
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