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Lot L15a

This is the internal validation report for the 1000 Laser Transmitters (Laserpills) delivered at Cern by STMicroelectronics under the terms of CERN Contract F 451/EP/CMS on January 8th 2004 (lot L15a). 102 lasers were sampled randomly from this lot and tested (see table 1). The validation procedure consisted of evaluation tests described in “Laser Transmitter Quality Assurance Procedure” (Document ID: CMS-TK-QP-0002
). The test target specifications are extracted from the technical specification for delivered laserpills (CMS-TK-ES-0004
).  All tests were carried out at room temperature.

Table 1:  ST Serial Numbers of the102 L15a devicestested at Cern  and their correpsonding CMS Serial Numbers
	ST Serial #
	CMS Serial #
	ST Serial #
	CMS Serial #

	XF368D30

XF368D44

XF368D49

XF368D63

XF368D81

xf374d21

XF379D93

XF379D96

xf380d29

XF380D47

xf381d84

XF382D26

XF382D27

XF382D51

XF382D73

XF384D90

XF385D29

XF385D35

XF385D37

XF385D52

XF385D53

XF385D60

xf386d01

XF386D38

XF386D48

XF386D56

xf386d76

XF387D05

XF387D07

XF387D10

XF387D24

xf387d41

xf387d52

xf387d74

XF387D75

XF388D37

XF388D69

XF388D73

XF388D80

XF388D90

XF388D93

XF388D98

xf389d64

xf390d38

xf390d41

xf390d42

xf390d59

xf390d70

xf390d76

xf391d05

xf391d24


	30201010018387

30201010029309

30201010029283

30201010029432

30201010029341

30201010018193

30201010029580

30201010029303

30201010041786

30201010018830

30201010041549

30201010018731

30201010041540

30201010041711

30201010041733

30201010041986

30201010042425

30201010023586

30201010023567

30201010041917

30201010041992

30201010041815

30201010042128

30201010042075

30201010041959

30201010042279

30201010042194

30201010041156

30201010041188

30201010023783

30201010023575

30201010023782

30201010042261

30201010023683

30201010018395

30201010042252

30201010023691

30201010042423

30201010042258

30201010018771

30201010018745

30201010018162

30201010041009

30201010041008

30201010041002

30201010041035

30201010023511

30201010041198

30201010041136

30201010023772

30201010023628


	xf391d29

xf391d67

XF391D73

XF391D91

XF392D31

XF392D47

xf393d02

xf393d14

xf393d15

xf393d26

XF393D36

XF393D37

XF393D39

XF393D54

xf393d56

xf393d62

XF393D73

XF393D87

XF393D94

XF394D12

XF394D19

XF394D31

XF394D41

XF394D44

XF394D53

XF394D56

XF394D76

XF394D80

XF394D82

XF394D92

xf395d03

xf395d06

xf395d09

xf395d26

XF395D68

XF395D72

XF395D75

XF395D95

XF396D60

XF396D64

XF397D44

XF397D57

xf397d64

xf397d68

xf397d72

xf397d73

XF397D76

XF397D82

xf397d83

xf397d92

XF398D39


	30201010041192

30201010023781

30201010041126

30201010023734

30201010042411

30201010023921

30201010018898

30201010041699

30201010041655

30201010032668

30201010023893

30201010023870

30201010023847

30201010018749

30201010016050

30201010029179

30201010041209

30201010041516

30201010041247

30201010041141

30201010041259

30201010041147

30201010041129

30201010023834

30201010042426

30201010042497

30201010042406

30201010023559

30201010023542

30201010023808

30201010018763

30201010016024

30201010034857

30201010023854

30201010041995

30201010042478

30201010042407

30201010041244

30201010023830

30201010041148

30201010032015

30201010023973

30201010041320

30201010023936

30201010023972

30201010041356

30201010029870

30201010032434

30201010032273

30201010041332

30201010041831




Table 2 shows the specified performance of the laser transmitters against which the received sample was tested.  The table also gives a summary of the results obtained in comparison with the specifications.

Table23:  Specification test targets taken from the technical specification

	Specification to be tested
	Test Target Specifications
	CERN Validation Results

	
	Min
	Max
	Units
	Min
	Max

	Threshold current
	
	10
	mA
	5.18
	6.76

	Slope efficiency
	0.032
	0.048
	mW/mA
	0.032
	0.044

	Forward voltage
	
	1.75
	V
	1.544
	1.758

	Fibre output power
	1.3
	1.9
	mW
	1.300
	1.756

	Integral linearity deviation
	
	1
	%
	0.040
	0.724

	Rise time
	
	0.5
	ns
	0.135
	0.326


1 Validation test results

1.1 Visual Inspection

No packaging problems were observed for all 102 lasers. There are much less scratches or cuts on fibers also: an only small scratch in 7 cases, and 6 lasers with acceptable cuts. One laser (ST number XF397D68) has noticeable cut close to MU connector, but not deep. One device (ST number XF382D26) has no protection cover on the top.

[image: image1.jpg]



In many cases there are long wide scratches on laser pads left by ST test setup, and one laser has to be rejected (ST number XF385D35):

	[image: image2.jpg]



	[image: image3.jpg]





All other devices passed visual inspection test without problem.

1.2 LIV Characteristics

[image: image7..pict]Figure 2, Figure 3 and Figure4 show the results of the LIV measurements performed at CERN. The dashed lines indicate the range or maximum value allowed for each parameter. From the plots is clear that all the lasers met the criteria given in the specifications.

[image: image8..pict]
  Figure 2: Efficiency and threshold  for the 102 devices measured at CERN .  

[image: image9..pict][image: image10..pict]
Figure 3: Forward voltage and fibre  output power for the  102  devices measured at CERN  .  

[image: image11..pict]
Figure 4: Maximum value of the integral  linearity  deviation  for the 102 devices measured at CERN .  

Figure 5and Figure 6 show comparisons between CERN and ST measurements of Ith, Slope Efficiency and Forward Voltage.  The scatter plots in figure 5 show that there is a good correlation between ST and CERN measurements even if the measurement of the threshold performed at CERN is always bigger than the corresponding ST value and our measurements of the efficiency is often smaller than the corresponding ST one. We think that this is due to the fact that the power was a bit underestimated by the CERN set up. Nevertheless, since the difference is not big (5% in average) and the CERN measurements are well inside the specifications we conclude that we can accept the lasers. 

Due to some problems not well understood yet the measurement of the Voltage -Current curve, and consequently the measurements of the forward voltage, was not stable. This is indicated by the spread in the distribution shown in figure 6. We noticed that the result of the measurement changed varying the position of the contact point of the probes on the pads. For almost 30 lasers we had to repeat this measurement several time before finding a value of FV inside the specification. We are working on the probe station in order to solve the problem before the next lot acceptance. By now, we consider a positive result the fact that we could obtain at least one value of the FV inside the specification of all the 102 lasers.

[image: image4.wmf]     

Figure 5: Comparison of CERN-measured Ith and eff iciency with the ST measurement In the histograms on the bottom the ST measurements are plotted in red, the CERN ones in black. 

[image: image5.wmf]\

Figure 6: Comparison of CERN-measured Forward Voltage with the ST  measurements. In the histograms on the bottom the ST measurements are plotted in red, the CERN ones in black..  

1.3 Dynamic Measurement

By applying a voltage pulse train to the laser under test it is possible to excite the laser to laser from below threshold.  By observing the resultant optical pulse on an oscilloscope with the aid of an optical probe one can measure the relaxation oscillations of the laser die and thus determine the intrinsic bandwidth of the die without the sub-mount.  A typical optical pulse is shown in Figure 7, while the extracted bandwidth and risetime are shown in Figure 8.
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Figure 7 Optical output pulse measured on an oscilloscope using an optical probe.  The laser bandwidth is determined from the relaxation oscillation frequency.

[image: image12..pict]
[image: image13..pict]
Figure 8: Bandwidth and Risetime  for the 102 devices that  were measured at CERN .   All devices are in spec: Bandwidth>1GHz.

2 Conclusions

All the 102 lasers tested at CERN were found inside specification except one (ST number XF385D35); as explained in the paragraph 2.1 this was caused by the fact that, due to long scratches, there was not enough space left on one pad for the wire bounding.  Therefore, we decided to accept the lot but  reject the bad.








































� Laser Transmitter Quality Assurance Procedure, Version 1.2, 17 January 2003


� CMS Tracker Optical Readout Link Specification, Part 2.2: Laser Transmitter, Version 3.5, 14 May 2002





Adapted from CMS Tracker laser acceptance reports, online at https://edms.cern.ch/document/400884/1 
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