72/OFC '90/WEDNESDAY AFTERNOON

1:30 PM
WH2 New pseudorandom sequence measurement technique
for subcarrier multiplexed distribution networks

; : sk e i
S. D. WALKER, U. Essex, Dept. Electronic Systems Engineering,

Wivenhoe Park, Colchester CO4 35Q, U. K.; A. C. BOUCOUVA-
LAS, D.G.CUNNINGHAM, A. COLES, Hewlett-Packard Laborato-
ries, Filton Rd., Stoke Gifford, Bristol BS12 6QZ, U. K.

The nonlinear characteristics of subcarrier network electronic,
optoelectronic, and optical components set an upper limit to the
available carrier to noise ratio (CNR). Conventionally, the har-
monic and intermodulation distortion of system components such
as semiconductor lasers has been assessed with multitone tests (e.g.,
Ref. 1). While these measurements give an accurate account of
laser nonlinearity, they do not reflect the spectral characteristics of
active communication channels. The statistical properties of the
subcarrier channel signal ensemble must also be considered since
peak signal clipping can introduce further CNR degradation.?
These issues are common to frequency-division-multiplex radio
systems where it has been found that Gaussian statistics only apply
with more than sixty speech signals (e.g., Ref. 3). Consequently,a
new test procedure for the emerging subcarrier optical network
systems is required.

We describe, we believe, for the first time, a distortion measure-
ment technique based on the broadband noiselike spectral proper-
ties of pseudorandom sequences. The procedure is an enhance-
ment of the established CCIR noise-load test.* Figure 1 shows the
test principle. Intermodulation, harmonic, and clipping distor-
tions are measured at a given frequency by phase-locking a test
signal generator to that frequency. The required spectral compo-
nent is then removed with an appropriate antiphase signal. Non-
linear effects in the vacant slots as determined by the remaining
out-of-slot sources are then measured with a spectrum analyzer.

As phase-lock is acquired from the transmitted P.R.B.S., the
method is considered suitable for subcarrier network assessment in
the field. Additionally, because there is no intrinsic requirement
fora conducting transmission medium, lock acquisition and cancel-
lation signal injection may be applied to installed fiber systems
with appropriate optoelectronic interfaces. All-optical compo-
nents such as laser and fiber amplifiers may, therefore, be distor-
tion characterized in realistic channel loading conditions.

Figure 2 shows the test setup used to carry out a preliminary
distortion measurement on a packaged tailed isolated 1.55-um DFB
laser (Toshiba TOLD383S). The 1.4-Gbit/s NRZ 27-1 P.R.B.S. con-
sists of 127 discrete spectral components at 11.024-MHz spacing
within a 1.4-GHz bandwidth. Fora 0-dBm generator output level,
the mean power of each component is approximately —21 dBm.,
The test signal is injected at point A, and measurements are carried
out at B. Figure 3(a) is an illustrative spectrogram of a 1.4-Gbit/s
27-1 NRZ P.R.B. test sequence segment with a 727.53-MHz compo-
nent removed. Figure 3(b) shows the measured signal to distor-
tion ratio over a 1.4-GHz frequency range with total optical modu-
lation indices ranging from 20 to 80%.

Summarizing: We have described a novel subcarrier network
distortion measurement procedure and presented preliminary re-
sults from tests on a commercially available DFB laser. The tech-
nique is suitable for field use as the necessary phase-lock is ac-
quired from a transmitted P.R.B.S. With appropriate electrooptic
interfaces, the method is applicable to laser and fiber amplifier
measurements.
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WH2 Fig.1. Schematic diagram of pseu-
dorandom sequence measurement princi-
ple.
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WH2 Fig. 2. Pseudorandom sequence
laser measurement experiment.
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WH2 Fig. 3. (a)Illustrative spectrogram -
of 1.4-Gbit/s P.R.B.S. test signal segment
with canceled 727.53-MHz component. (b)
Signal-to-distortion ratio for TOLD 3835
DFB laser.




