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Setup

A Truelight Si PIN array was used for these measurements. The array was packaged on an RX plugin but the DRX-12 chip was removed. The PIN signals were terminated at 50 Ohms on the board.  Measurements were made of the response as a function of PIN bias using a simple 50 Ohm probe and a scope terminated at 50 Ohms. The 850 nm light was sent to all channels of the PINs by the 12 VCSELs on one of the pre-series harnesses. The VCSELs were operated at 10 mA and the amplitude of the optical signals were typically 1200 W. 

Results

The PIN waveforms were measured with different PIN bias voltages in the range 2V to 20V and the results are shown in the ‘scope pictures in Figure 1 to 9 below.
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Figure 1 PIN response for a PIN bias of 2V.
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Figure 2 PIN response for a PIN bias of 4V.
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Figure 3 PIN response for a PIN bias of 6V.
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Figure 4 PIN response for a PIN bias of 8V.
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Figure 5 PIN response for a PIN bias of 10V.
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Figure 6 PIN response for a PIN bias of 12V.

[image: image7.emf]PIN Bias 14V

-0.005

0

0.005

0.01

0.015

0.02

0.025

2.50E+02 2.70E+02 2.90E+02 3.10E+02 3.30E+02 3.50E+02 3.70E+02 3.90E+02

Time (ns)

PIN signal (V)

PIN response


Figure 7 PIN response for a PIN bias of 14V.
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Figure 8 PIN response for a PIN bias of 16V.
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Figure 9 PIN response for a PIN bias of 18V. 

The 20%-80% rise and fall times were measured with the ‘scope and the results as a function of PIN bias voltage are shown in [image: image10.emf]Rise and Fall Times
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Figure 10 below.
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Figure 10 Rise and fall times (20%-80%) as a function of PIN bias voltage.

In order to quantify the effects of the slow tail of the waveform, the baseline was measured 25 ns after turning off the VCSELs and this was compared to the signal amplitude, see Figure 11 below.
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Figure 11 PIN signal amplitude and baseline shift as a function of PIN bias voltage.

Effect of Longer Pulses

The effect on the baseline shift of longer pulses was studied at the suggestion of Maurice Goodrick. We measured the signal for sequences of 4 ones/4 zeros, 8 ones/8 zeros and 16 ones/16 zeros. The ‘scope photos are shown in Figure 12-14 below.
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Figure 12 PIN response at 15V PIN bias for a repeated sequence of 4 ones followed by 4 zeros.

[image: image14.emf]8 ones

-0.005

0

0.005

0.01

0.015

0.02

0.025

0.03

0 50 100 150 200 250 300 350 400 450

Time (ns)

PIN signal (V)

8 ones


Figure 13 PIN response at 15V PIN bias for a repeated sequence of 8 ones followed by 8 zeros.
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Figure 14 PIN response at 15V PIN bias for a repeated sequence of 16 ones followed by 16 zeros.

The baseline shift was estimated using the ‘scope cursors and the results are given in Table 1 below.

Table 1 Baseline shifts for different length pulses

	Number of “ones”
	Amplitude
	Baseline after 25 ns

	4
	24.0
	0.5

	8
	24.6
	0.8

	16
	25.0
	1.4


From these measurements with different pulse lengths, there was no significant change in the rise and fall times but the longer pulses did tend to have more baseline shift after 25 ns. However even for the longest sequence of ones that one can have in the SCT, the baseline shift is still less than 10% of the pulse amplitude for a 15V PIN bias. 

Measurements of a Second PIN Array

Similar measurements were performed on the PIN Array number 9. The rise and fall times versus PIN bias are shown in Figure 15 below.
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Figure 15 Rise and Fall times (20%-80%) as a function of PIN bias voltage for the second PIN array number 9.
The overshoot after 25 ns was measured as a function of PIN bias voltage and the results are shown in Figure 16 below.
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Figure 16 Fractional overshoot versus PIN bias voltage using a square wave with a period of 800 ns.
The analogue measurements of this PIN array are  similar to the results from the first PIN array but seem to plateau in speed at a slightly lower PIN bias voltage.
Discussion of Results

The PIN bias rise and fall times decrease strongly with increasing PIN bias voltages and appear to plateau above about 10V. This is higher than that seen for the MITEL PIN arrays where the rise and fall times plateaued above 5V, but this is to be expected as the MITEL PINs had thinner I regions than the Truelight PINs. There is also a slow tail present on the signal which gets smaller at higher PIN bias voltages. For a 40 MBits/s link, we want the baseline to go back to zero after 25 ns. From the baseline measurements shown in Figure 11, it seems that we need a PIN bias voltage of at least 14V to achieve this.

Preliminary Conclusions

We should use an actual PIN voltage of 15V. This needs to be confirmed with BER scans of the data links with a pre-series harness and a modified OptIF-B. Further measurements would be needed to confirm that this system will work for the 80 Mbits/s required for the pixels.
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