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1. Introduction

The scope of this document is to summaries the main results obtained with the Vibration tests on the electronics developed with ASI/CAEN Aerospace contract inside the AMS-02 project.

2. Setup

2.1. Instrumentation

To perform the thermo-mechanical test the following instrumentation was used:

1. Electrodinamic shaker LING Electronics inc. mod. 2016 (Fig. 2.1.1)

2. Solid state amplifier LING Electronics inc. mod. 1212E

3. T- Film Slip Table System 2 Team Corporation UK Ltd. 

4. Slip Plate Team Corporation UK Ltd

5. Controller Jaguar mod. SD2560 (38 ch)

6. Workstation SUN Ultra 10

7. Accelerometers METRA-MESS mod. KS94 e KS95 

8. Climatic Chamber Angelantoni mod. EOS 1000 (see Fig. 2.1.2)
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Fig. 2.1.1 –  Electrodinamic Shaker & Slip Tables
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Fig. 2.1.2 –  Climatic Chamber

3. Test procedure 

3.1. Thermal cycling

All the INFN/ASI boards have undergone the thermo mechanical test according to the general specification mentioned in the document titled: “Environmental Requirements for AMS Tracker Electronics” [5A]. 

As requested the test was divided in three phases:

1. First thermal cycling

2. Vibration of the card along the three axis.

3. Second thermal cycling.

Phase 1 was performed in the climatic chamber described in the previous chapter. In figure 5 is showed the measurement of the temperatures obtained during the test. 
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Fig. 3.1.1 –  First thermal test

Four PT100 sensors were employed to verify the temperature on the boards and one thermocouple was employed to measure the climatic chamber air temperature. In Fig. 3.1.2 is shown a photo of the boards inside the climatic chamber. The number attached on the board is the thermometer reference:

1. Number 1 is a PT100 sensor and is thermally connected to the S9011 TPD Electronics.

2. Number 9 is a PT100 sensor and is thermally connected to the S9011B TPD Filter.

3. Number 3 is a PT100 sensor and is thermally connected to the S9067 TPSFE.

4. Number 2 is a PT100 sensor and is thermally connected to the S9068 TBS.

5. The thermocouple is not shown in the photo (is the yellow cable).

The duration of each thermal plateau was 2 hours.
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Fig. 3.1.2 –  Thermal sensors numbering in the climatic chamber

Phase 2 was performed in the shaker vibrating the cards for 4 minutes for each axe according to the random vibration spectrum showed in Fig. 3.1.3

[image: image5.wmf]
Fig. 3.1.3 – Random Vibration spectrum

In the following chapter will be shown the board by board results of this test.

The last thermal test was performed as the first one with the exception of the number of thermal cycles that were reduced to five.

In Fig. 3.1.1  are shown the measurements of the temperature.
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Fig. 3.1.4 – Last thermal test

During the thermal cycles and vibration test the cards weren’t powered. Between phase 1 and 2, between phase 2 and 3 and after phase 3, an electrical test was performed in order to verify the functionality of the relevant board.  In Fig. 3.1.5 is shown the elecrical result after the first thermal stress. All the boards resulted to be totally functional.

The other test results for each board are reported in the relevant chapter.
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Fig. 3.1.5 – Electrical test after first thermal test

4. Vibration test on the TPD-Electronics (S9011)

4.1. Test Description

The test was performed following the procedures indicated in “Detailed Test Procedure for environmental test of S9011 and S9011B “ ref [6A]. After the thermal stress test the S9011 board was prepared to be vibrated. Before the execution of the test the vibrating machine was calibrated. The calibration was performed vibrating the test jiig without the board. In Fig. 4.1.1 is shown the jiig mounted on the vibrating machine for the Z-axis calibration. The same test was done for the X/Y axis.Two accelerometers were glued on the jiig. In the photo they are labelled with the numbers 5 and 6. These sensors were used to close the vibrating machine loop to obtain a very precise vibration level.
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Fig. 4.1.1 – Calibration of the test jiig

During the test these sensors were used also to measure the acceleration of the board rigidly  fastened to the jiig. The first test was performed for the X-axis. In Fig. 4.1.2 is shown the S9011 during the test. The test lasted 4 minutes.  After the vibration the jiig was turned 90 degrees to perform the Y-axis test.
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Fig. 4.1.2 – S9011 X-axis test

The test lasted 4 minutes.  In Fig. 4.1.3 and in Fig. 4.1.4 are shown the vibration results for X and Y axis.

The last axis was performed mounting the board in the vertical position as shown in Fig. 4.1.5. In Fig. 4.1.6 is shown the test result
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Fig. 4.1.3 – S9011 X-axis test result
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Fig. 4.1.4 – S9011 Y-axis test result
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Fig. 4.1.5 – S9011 Z-axis test
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Fig. 4.1.6 – S9011 Z-axis test result

For this test a new accelerometer was glued directly on the board to measure the resonant frequencies of the board. Also this test lasted 4 minutes. In Fig. 4.1.7 are shown the resonant frequencies. The maximum resonant frequency is close to 200Hz and the acceleration level is nearly 41 g.
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Fig. 4.1.7 – S9011 Z-axis resonant frequencies

4.2. Test results

After the vibration test was performed the board was visually inspected and showed no damages. The board was than electrically tested to check the functionality. In Fig. 4.2.1 the test results are shown The board was completely functional.
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Fig. 4.2.1 – S9011 electrical test after vibration

5. Vibration test on the TPD-Filter (S9011B)

5.1. Test description

The test was performed following the procedures indicated in “Detailed Test Procedure for environmental test of S9011 and S9011B “ ref. [6A]. After the thermal stress test the S9011B board was prepared to be vibrated. The calibration of the vibrating machine was the same performed for the S9011.

The first test was performed for the X-axis. In Fig. 5.1.1 is shown the S9011B during the test. The test lasted 4 minutes.  After the vibration the jiig was turned 90 degrees to perform the Y-axis test.
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Fig. 5.1.1 – S9011B X-axis test

The test lasted 4 minutes.  In Fig. 5.1.2 and in Fig. 5.1.3 are shown the test results for X and Y axis.

The last axis was performed mounting the board in the vertical position as shown in Fig. 5.1.4. In Fig. 5.1.5 is shown the test result
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Fig. 5.1.2 – S9011B X-axis test result
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Fig. 5.1.3 – S9011B Y-axis test result
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Fig. 5.1.4 – S9011B Z-axis test
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Fig. 5.1.5 – S9011B Z-axis test result

For this test a new accelerometer was glued directly on the board (number 12) to measure the resonant frequencies of the board. Also this test lasted 4 minutes.
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Fig. 5.1.6 – S9011B Resonant frequencies

In Fig. 5.1.6 are reported the resonant frequencies of the S9011B. The worse resonant frequency is close to 150 Hz and the maximum level reached is 45.6 g.

5.2. Test results

The board was visually inspected after the vibration test and showed no damages. The board was than electrically tested to check for functionality. In Fig. 5.2.1 the test results are shown The board was completely functional.
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Fig. 5.2.1 – S9011B electrical test after vibration 

6. Vibration test on the TPSFE (S9067)

6.1. Test description

The test was performed following the procedures indicated in “Detailed Test Procedure for environmental test TPSFE “ ref [7A]. After the thermal stress the board was prepared to be mounted on the vibration jiig. The shaker, connected to the jiig, was calibrated (see Fig. 6.1.1) both for X/Y axis and for Z. The test began with the X-axis that lasted for 4 minutes (see Fig. 6.1.4). 
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Fig. 6.1.1 – Calibration of the second jiig (Z-axis)

The board was then turned by 90 degrees to perform the Y axis vibration. Also this test lasted for 4 minutes.In Fig. 6.1.2 and in Fig. 6.1.3 are shown the test results for the X and Y axis respectively.
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Fig. 6.1.2 – S9067 X-axis test result
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Fig. 6.1.3 – S9067 Y-axis test result
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Fig. 6.1.4 – S9067 vibration test, X-axis 

The Z-Axis test (see  Fig. 6.1.6 ) was performed after the glueing of a third sensor on the board (see Fig. 6.1.5  ). This sensor was used to measure the resonance frequencies of the board itself (see Fig. 6.1.7 ).
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Fig. 6.1.5 – S9067 vibration test, Z-axis 

The test lasted 4 minutes.
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Fig. 6.1.6 – S9067 vibration test result, Z-axis 
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Fig. 6.1.7 – S9067 resonant frequencies 

The worse resonant frequency is close to 90 Hz and the maximum level reached is 47 g.

6.2. Test results

After the three axis shaking the board was visually inspected and show no flaw. The S9067 was then plugged into the test setup for the functional test. The Fig. 6.2.1 show the results.
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Fig. 6.2.1 – S9067 electrical test after the shaking 

The board resulted to be totally functional.

7. Vibration test on the TBS (S9068)

7.1. Test description

The test was performed following the procedures indicated in “Detailed Test Procedure for environmental test of TBS “ ref [8A]. After the thermal stress the board was prepared to be mounted on the vibration jiig. The shaker, connected to the jiig, was calibrated (see Fig. 7.1.1) both for X/Y axis and for Z. The test began with the X-axis and lasted for 4 minutes (see Fig. 7.1.2). 
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Fig. 7.1.1 – Calibration of the second jiig (Z-axis) 

The board was then turned by 90 degrees to perform the Y axis vibration. Also this test lasted for 4 minutes. In Fig. 7.1.3 and in Fig. 7.1.4 are shown the test results for X aY axis respectively.
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Fig. 7.1.2 – S9068 vibration test, X-axis 

[image: image33.png]Prop.. )| Print + ]

Scale Locked

o0z
—
ILog]
9°/Hz
DOF120
RMS: o.01 |
67299
67919
o002
20 100 000 2000
ace: 1 [Log] Frequency (Hz)

Laboratorio S.ERMS.
TES asse x





Fig. 7.1.3 – S9068 vibration test result, X-axis 
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Fig. 7.1.4 – S9068 vibration test result, Y-axis 

The Z-Axis test was performed after the glueing of a third sensor on the board (see Fig. 7.1.5  ). This sensor was used to measure the resonance frequencies of the board itself along the most critical direction (see  Fig. 7.1.7). 
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Fig. 7.1.5 – S9068 vibration test, Z-axis 

The test lasted 4 minutes. In Fig. 7.1.6 is reporte the Z axis result.
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Fig. 7.1.6 – S9068 vibration test result, Z-axis 
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Fig. 7.1.7 – S9068 resonant frequencies 

The worse resonant frequency is close to 500 Hz and the maximum level reached is 72 g.

7.2. Test results

After the three axis shaking the board was visually inspected and show no flaw. The S9067 was then plugged into the test setup for the functional test. The Fig. 7.2.1 show the results.
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Fig. 7.2.1 – S9068 electrical test after the shaking 

The board resulted to be totally functional.

8. Conclusions

8.1. Final measurements

At the end of the thermo-mechanical test a final electrical test was performed. In the following figures are shown the test reports.
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Product Serial Nr.

Reference Test Procedure

WS9011XAAAAA

11/02

10011/02:S9011

.DPPX/

00

Instrumentation check   [ x ]

Test/Measurement

Passed

   

ON/OFF                   STATUS

Notes

DC/DC nr. 0

 ok

ok

PIN 75, 76 and 77

DC/DC nr. 1

 ok

ok

PIN 72, 73 and 74

DC/DC nr. 2

 ok

ok

PIN 49, 50 and 51

DC/DC nr. 3

 ok

ok

PIN 46, 47 and 48

DC/DC nr. 4

 ok

ok

PIN 43, 44 and 45

DC/DC nr. 5

 ok

ok

PIN 40, 41 and 42

DC/DC nr. 6

 ok

ok

PIN 37, 38 and 39

DC/DC nr. 7

 ok

ok

PIN 34, 35 and 36

DC/DC nr. 8

 ok

ok

PIN 31, 32 and 33

DC/DC nr. 9

 ok

ok

PIN 28, 29 and 30

DC/DC nr. 10

 ok

ok

PIN 25, 26 and 27

DC/DC nr. 11

 ok

ok

PIN 22, 23 and 24

DC/DC nr. 12

 ok

ok

PIN 19, 20 and 21

DC/DC nr. 13

 ok

ok

PIN 16, 17 and 18

DC/DC nr. 14

 ok

ok

PIN 13, 14 and 15

DC/DC nr. 15

 ok

ok

PIN 10, 11 and 12

DC/DC nr. 16

 ok

ok

PIN 7, 8 and 9

DC/DC nr. 17

 ok

ok

PIN 4, 5 and 6

Passed

COLD check

ok


Fig. 8.1.1 – S9011 TPD Electronics final test sheet 
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Product Description

S9011B Tracker Power Distibutor Filter

Product Code

Product Serial Nr.

Reference Test Procedure

WS9011BXAAAA

11B/04

10011/02:S9011B

.DPPX/

00

Instrumentation check   [ x ]

Test/Measurement

Passed

Measured value

Notes

In-Rush current

Sez. 0

 Y

1.44

Must be less than 2.5A

In-Rush current

Sez. 1

Y

1.67

Must be less than 2.5A


Fig. 8.1.2 – S9011b TPD Filter final test sheet 
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Product Description

S9067 TPSFE – Tracker Power supply Front End

Product Code

Product Serial Nr.

Reference Test Procedure

WS9067XAAAAA

67/04

10067/02:S9067.DPPX/00

Instrumentation check   [ x ]

Test/Measurement

Passed

Measured values

Neg .           Pos.

Notes

V

out

  ch.   S0 (

±

)

y

-2.116

2.121

|V

out

|  must be between 2.058V and 2.142V

V

out

  ch.   K0 (

±

)

y

-2.110

2.130

|V

out

|  must be between 2.058V and 2.142V

V

out

  ch.   K1 (

±

)

y

-2.112

2.124

|V

out

|  must be between 2.058V and 2.142V

V

out

 ch.   S1 (

±

)

y

-2.111

2.123

|V

out

|  must be between 2.058V and 2.142V

V

out

 ch.   S2 (

±

)

y

-2.111

2.123

|V

out

|  must be between 2.058V and 2.142V

V

out

 ch.   K2 (

±

)

y

-2.115

2.127

|V

out

|  must be between 2.058V and 2.142V

V

out

 ch.   K3 (

±

)

y

-2.120

2.131

|V

out

|  must be between 2.058V and 2.142V

V

out

 ch.   S3 (

±

)

y

-2.115

2.125

|V

out

|  must be between 2.058V and 2.142V

V

out

 ch.   S4 (

±

)

y

-2.118

2.131

|V

out

|  must be between 2.058V and 2.142V

V

out

 ch.   K4 (

±

)

y

-2.119

2.131

|V

out

|  must be between 2.058V and 2.142V

V

out

 ch.   K5 (

±

)

y

-2.120

2.132

|V

out

|  must be between 2.058V and 2.142V

V

out

 ch.   S5 (

±

)

y

-2.117

2.131

|V

out

|  must be between 2.058V and 2.142V


Fig. 8.1.3 – S9067 Final test sheet nr. 1 
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Product Description

S9067 TPSFE – Tracker Power supply Front End

Product Code

Product Serial Nr.

Reference Test Procedure

WS9067XAAAAA

67/04

10067/02:S9067.DPPX/00

Instrumentation check   [  x  ]

Test/Measurement

Passed

Measured value

  

Neg.           Pos.

Notes

V

out

 ch. S0(

±

) - Max Load

Y

-2.110

2.122

Check if channel protection work.

V

out

 ch. K0(

±

) - Max Load

Y

-21105

2.128

Check if channel protection work.

V

out

 ch. K1(

±

) - Max Load

Y

-2.106

2.124

Check if channel protection work.

V

out

 ch. S1(

±

) - Max Load

Y

-2.107

2.122

Check if channel protection work.

V

out

 ch. S0(

±

) - No Load

Y

-2.144

2.139

Check  if (|V

out

|

NO

  - |V

out

|

MAX

 ) is less than 42mV.

V

out

 ch. K0(

±

) - No Load

Y

-2.139

2.144

Check  if (|V

out

|

NO

  - |V

out

|

MAX

 ) is less than 42mV.

V

out

 ch. K1(

±

) - No Load

Y

-2.138

2.138

Check  if (|V

out

|

NO

  - |V

out

|

MAX

 ) is less than 42mV.

V

out

 ch. S1(

±

) - No Load

Y

-2.138

2.139

Check  if (|V

out

|

NO

  - |V

out

|

MAX

 ) is less than 42mV.

V

out

 ch. S2(

±

) - Max Load

Y

-2.105

2.121

Check if channel protection work.

V

out

 ch. K2(

±

) - Max Load

Y

-2.112

2.126

Check if channel protection work.

V

out

 ch. K3(

±

) - Max Load

Y

-2.116

2.129

Check if channel protection work.

V

out

 ch. S3(

±

) - Max Load

Y

-2.110

2.124

Check if channel protection work.

V

out

 ch. S2(

±

) - No Load

Y

-2.137

2.138

Check  if (|V

out

|

NO

  - |V

out

|

MAX

 ) is less than 42mV.

V

out

 ch. K2(

±

) - No Load

Y

-2.140

2.139

Check  if (|V

out

|

NO

  - |V

out

|

MAX

 ) is less than 42mV.

V

out

 ch. K3(

±

) - No Load

Y

-2.140

2.140

Check  if (|V

out

|

NO

  - |V

out

|

MAX

 ) is less than 42mV.

V

out

 ch. S3(

±

) - No Load

Y

-2.139

2.139

Check  if (|V

out

|

NO

  - |V

out

|

MAX

 ) is less than 42mV.

V

out

 ch. S4(

±

) - Max Load

Y

-2.113

2.129

Check if channel protection work.

V

out

 ch. K4(

±

) - Max Load

Y

-2.117

2.131

Check if channel protection work.

V

out

 ch. K5(

±

) - Max Load

Y

-2.117

2.132

Check if channel protection work.

V

out

 ch. S5(

±

) - Max Load

Y

-2.113

2.130

Check if channel protection work.

V

out

 ch. S4(

±

) - No Load

Y

-2.141

2.139

Check  if (|V

out

|

NO

  - |V

out

|

MAX

 ) is less than 42mV.

V

out

 ch. K4(

±

) - No Load

Y

-2.137

2.139

Check  if (|V

out

|

NO

  - |V

out

|

MAX

 ) is less than 42mV.

V

out

 ch. K5(

±

) - No Load

Y

-2.138

2.140

Check  if (|V

out

|

NO

  - |V

out

|

MAX

 ) is less than 42mV.

V

out

 ch. S5(

±

) - No Load

Y

-2.135

2.139

Check  if (|V

out

|

NO

  - |V

out

|

MAX

 ) is less than 42mV.


Fig. 8.1.4 – S9067 Final test sheet nr. 2 
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Product Description

S9067 TPSFE – Tracker Power supply Front End

Product Code

Product Serial Nr.

Reference Test Procedure

WS9067XAAAAA

67/04

10067/02:S9067.DPPX/00

Instrumentation check   [ x ]

Test/Measurement

Passed

   

ON/OFF             STATUS

Notes

V

out

  ch.   S0 (

±

)

Y

Y

V

out

  ch.   K0 (

±

)

Y

Y

V

out

  ch.   K1 (

±

)

Y

Y

V

out

 ch.   S1 (

±

)

Y

Y

V

out

 ch.   S2 (

±

)

Y

Y

V

out

 ch.   K2 (

±

)

Y

Y

V

out

 ch.   K3 (

±

)

Y

Y

V

out

 ch.   S3 (

±

)

Y

Y

V

out

 ch.   S4 (

±

)

Y

Y

V

out

 ch.   K4 (

±

)

Y

Y

V

out

 ch.   K5 (

±

)

Y

Y

V

out

 ch.   S5 (

±

)

y

y

Passed

Cold Check

y


Fig. 8.1.5 – S9067 Final test sheet nr. 3 
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Product Description

S9068 –TBS Tracker Bias Supply

Product Code

Product Serial Nr.

Reference Test Procedure

WS9068XAAAAA

68/06

10068/02:S9068

.DPPX/

00

Instrumentation check   [ x ]

Test/Measurement

Passed

  ON/OFF          60/80

Software value

   60V          80V

Notes

GRINGK0 hot

y

y

61.66

80.79

GRINGK1 hot

y

y

60.90

79.78

GRINGK0 cold

y

y

61.54

80.61

GRINGK1 cold

y

y

61.25

80.15

GRINGS0

Y

26.3

< 27.3uA

GRINGS1

Y

26.3

< 27.3uA

GRINGS2

Y

25.8

< 27.3uA

GRINGS3

Y

25.7

< 27.3uA

GRINGS4

Y

26.0

< 27.3uA

GRINGS5

Y

25.2

< 27.3uA

GRINGS6

Y

25.4

< 27.3uA

GRINGS7

Y

25.7

< 27.3uA

GRINGS8

Y

23.9

< 27.3uA

GRINGS9

Y

25.0

< 27.3uA

GRINGS10

Y

25.6

< 27.3uA

GRINGS11

Y

25.3

< 27.3uA

COLD Check

Y


Fig. 8.1.6 – S9068 Final test sheet nr. 1 
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Product Description

S9068 –TBS Tracker Bias Supply

Product Code

Product Serial Nr.

Reference Test Procedure

WS9068XAAAAA

68/06

10068/02:S9068

.DPPX/

00

Instrumentation check   [ x ]

Test/Measurement

Passed

Measured value

80V

   HOT ON               HOT OFF

Notes

GRINGK0 hot

Y

79.0

N.A

76.0V < V < 84.0V  (J4 pin 7C)

GRINGK1 hot

Y

78.6

N.A

76.0V < V < 84.0V  (J4 pin 9C)

GRINGK0 cold

Y

N.A.

79.0

76.0V < V < 84.0V  (J4 pin 7C)

GRINGK1 cold

Y

N.A

78.7

76.0V < V < 84.0V  (J4 pin 9C)

GNDK0

Y

74.0

74.0

71.0V < V < 79.0V  (J4 pin 11C)

GNDK1

Y

73.6

73.7

71.0V < V < 79.0V  (J4 pin 13C)

60V

HOT ON               HOT OFF

GRINGK0 hot

Y

60.3

N.A

57.0V < V < 63.0V  (J4 pin 7C)

GRINGK1 hot

Y

60.2

N.A

57.0V < V < 63.0V  (J4 pin 9C)

GRINGK0 cold

Y

N.A

60.4

57.0V < V < 63.0V  (J4 pin 7C)

GRINGK1 cold

Y

N.A

60.2

57.0V < V < 63.0V  (J4 pin 9C)

GNDK0

Y

55.3

55.4

52.0V < V < 58.0V  (J4 pin 11C)

GNDK1

Y

55.2

55.2

52.0V < V < 58.0V  (J4 pin 13C)

GRINGS0

Y

-2.057

-1.9V < V < -2.1V  (J1P1 pin 10C)

GRINGS1

Y

-2.057

-1.9V < V < -2.1V  (J1P2 pin 23C)

GRINGS2

Y

-2.055

-1.9V < V < -2.1V  (J2P1 pin 10C)

GRINGS3

Y

-2.055

-1.9V < V < -2.1V  (J2P2 pin 23C)

GRINGS4

Y

-2.054

-1.9V < V < -2.1V  (J3P1 pin 10C)

GRINGS5

Y

-2.054

-1.9V < V < -2.1V  (J3P2 pin 23C)

GRINGS6

Y

-2.057

-1.9V < V < -2.1V  (J7P1 pin 10C)

GRINGS7

Y

-2.056

-1.9V < V < -2.1V  (J7P2 pin 23C)

GRINGS8

Y

-2.058

-1.9V < V < -2.1V  (J8P1 pin 10C)

GRINGS9

Y

-2.058

-1.9V < V < -2.1V  (J8P2 pin 23C)

GRINGS10

Y

-2.057

-1.9V < V < -2.1V  (J9P1 pin 10C)

GRINGS11

Y

-2.057

-1.9V < V < -2.1V  (J9P2 pin 23C)


Fig. 8.1.7 – S9068 Final test sheet nr. 2 
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Product Description

S9068 –TBS Tracker Bias Supply

Product Code

Product Serial Nr.

Reference Test Procedure

WS9068XAAAAA

68/06

10068/02:S9068

.DPPX/

00

Instrumentation check   [x]

Test/Measurement

Passed

Measured value

          I

MAX

                    I

SHORT

Notes

GRINGK0 hot

Y

518

257.1

I

MAX 

> 

450

m

A

, I

SHORT

 < 

350

m

A

Between J4 pin 7 and GND

GRINGK1 hot

Y

510

256.5

I

MAX 

> 

450

m

A

, I

SHORT

 < 

350

m

A

Between J4 pin 9 and GND

GRINGK0 cold

Y

515

257.4

I

MAX 

> 

450

m

A

, I

SHORT

 < 

350

m

A

Between J4 pin 7 and GND

GRINGK1 cold

Y

520

257.7

I

MAX 

> 

450

m

A

, I

SHORT

 < 

350

m

A

Between J4 pin 9 and GND


Fig. 8.1.8 – S9068 Final test sheet nr. 3 
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The following documents are provided as annex:

Pages
Date
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