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Introduction

Measurements have been made of the analogue performance of a Truelight PIN array on a RX plug-in. In a first set of measurements, the digital performance was studied by performing BER scans versus RX DAC value. The light source for the measurements was a pre-series harness (only 9 channels were used because we were short of ST to ST connectors). The typical optical power from each channel was about 1200 W. In a second set of measurements a more detailed study was performed by scanning the BER versus RX DAC value and timing setting. These 2D scans, allowed us to construct the digital equivalent of an “eye” diagram which therefore allowed for a more direct comparison with the analogue measurements.

PIN Arrays Used

The PIN arrays used for this study were 8 from one batch (labelled C) and 2 from a previous batch (labelled B). The actual PIN chips were from the same Truelight production so are not expected to have different performance.

Measurements

1D Scans
BER scans were performed with a Truelight PIN array on a RX plug-in mounted on an OptIF-B module. Scans of BER versus RX DAC value were made at different PIN bias voltages. Scans of the number of errors as a function of the timing were also done. The results of the BER scans versus RX DAC value for different PIN bias voltages are shown in Figure 1 to Figure 8 below.
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Figure 1 BER versus RX DAC value for PIN Bias of  0V.
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Figure 2 BER versus RX DAC value for PIN Bias of  2V.
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Figure 3 BER versus RX DAC value for PIN Bias of  4V.
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Figure 4 BER versus RX DAC value for PIN Bias of  6V.
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Figure 5 BER versus RX DAC value for PIN Bias of  8V.
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Figure 6 BER versus RX DAC value for PIN Bias of  10V.
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Figure 7 BER versus RX DAC value for PIN Bias of  12V.
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Figure 8 BER versus RX DAC value for PIN Bias of  14V.
Not surprisingly, there is a clear improvement in going from a PIN bias of 0V to 2V. There is a slight improvement in going from 2V to 4V but after that there is no clear evidence of any further improvement. In order to summarise the data in one figure the results of the BER scans versus RX DAC value for channel0 (dogleg1-V0) are shown in Figure 9 below.
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Figure 9 BER scans versus RX DAC value for channel 0, at different PIN bias voltages.
From the timing scans, the width of the region with no bit errors was determined and this width is plotted as a function of PIN bias voltage in Figure 10 below.
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Figure 10 Width of the region of 0 bit errors as a function of PIN bias voltage for two different settings of the RX DAC value.
2D Scans
The results of a 2D scan of BER versus RX DAC value and timing setting is shown in Figure 11 below.
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Figure 11 Number of bit errors versus RX DAC value and timing setting for array C000 channel 0 at a PIN bias of 2V.
This shows that the width of the timing scan with 0 errors, is greatly reduced at low DAC value, compared to higher DAC values. This corresponds to the slow tail in the analogue signal at low PIN bias voltage. The equivalent plot for a PIN bias of 4V is shown in below and shows a much better performance. There was no clear improvement in the plot as the PIN bias voltage was increased above 4V.
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Figure 12 Number of bit errors versus RX DAC value and timing setting for array C000 channel 0 at a PIN bias of 4V.
In order to compare the performance more quantitatively, the range of the timing scan in which there were no bit errors was calculated as a function of RX DAC value. The results for one array are shown for different PIN bias voltages in Figure 13  to Figure 16 below.
[image: image13.emf]C004 channel 0 2V 

0

5

10

15

20

25

0 50 100 150 200 250 300

RX DAC

Range of 0 Errors (ns)

Range


Figure 13 Range of timing scan with no bit errors as a function of RX DAC value for array C000, channel 0 at a PIN bias voltage of 2V.
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Figure 14 Range of timing scan with no bit errors as a function of RX DAC value for array C000, channel 0 at a PIN bias voltage of 4V.
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Figure 15 Range of timing scan with no bit errors as a function of RX DAC value for array C000, channel 0 at a PIN bias voltage of 6V.
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Figure 16 Range of timing scan with no bit errors as a function of RX DAC value for array C000, channel 0 at a PIN bias voltage of 6V.
These results show a clear improvement in performance when increasing the PIN bias voltage from 2V to 4V but there is no evidence for any further improvement at higher PIN bias voltages. In order to summarise the performance for a given array at a particular PIN bias voltage, the number of bins in the 2D scan with no bit errors was counted. The results are shown for the sample of 10 PIN arrays used in  below.

[image: image17.emf]Number Zero Error Bins

0

500

1000

1500

2000

2500

3000

3500

4000

4500

0 2 4 6 8 10 12 14 16

PIN Bias (V)

Number bins

C001-c0

C001-c6

C002-c0

C003-c0

C004-c0

C005-c0

C006-c0

C007-c0

C008-c0

B000-c0

B001-c0


Figure 17 Number of bins in the 2D scan of BER versus RX DAC and timing setting with no bit errors as a function of PIN bias voltage, for the 10 PIN arrays used.

All the 8 PIN arrays from the “C” series show very similar behaviour and appear to require no more than 4V for the optimal performance. The 2 PIN arrays from the “B” series show similar behaviour but require a PIN bias voltage of 6V. The difference between these two samples should be understood.

Conclusions

Good performance of the RX plug-in is obtained for a PIN bias voltage greater than about 2V. There is no evidence for any improvement beyond a PIN bias of 4V (6V) for C (B) series arrays. These results are quite consistent with Minglee’s scope pictures of the output of the PIN. The results from our measurements with a 50 Ohm ‘scope probe are quite inconsistent with all other measurements and are presumably wrong. Therefore it will probably be sufficient in the BOCs to allow for a PIN bias voltage of up to 7.5V. 
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