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1 SCOPE

The aim of the present document is to define a procedure to test the EM version of the “Payload & Spacecraft Interface” board to be used in the Data Processing Units, developed in the framework of the HSO/FIRST program. Particularly it must be tested each of the following functions:

1. Absence of short-circuits to power supply

2. Digital ground to analog ground insulation

3. Power consumption

4. Power-On Reset generation.

5. External Hardware Reset generation

6. Control Logic Reset generation

7.a
Fast Science Data Link interfaces (FSDL) (Only for HIFI)

7.b
Fast Science Data Link interfaces (FSDL) (Only for SPIRE)

8.a
Low Speed Link interface (LSL) (Only for HIFI)

8.b
Low Speed Link interface (LSL) (Only for SPIRE)

9.
Analog inputs

10. MIL-STD-1553 Clock generation

11. MIL-STD-1553 interface

12. Control Logic Status Register

    With reference to point 11, it must be emphasized that this test procedure covers only MIL-STD-1553 functional tests, without covering any verification aspect included in MIL-HBK-1553.

2 APPLICABLE DOCUMENTS

The current issue of the following documents are applicable:

[AD1]:
DPU-SP-CGS-002 "Payload & Spacecraft Interface Board Specification" 

[AD2]:       DPU-PL-CGS-001 “Product Assurance Plan for FIRST-DPU”

3 reference documents

To test the board the user needs the current issue of the following documents:

[RD1]:
Radiation Tolerant 32/40-BIT IEEE Floating Point DSP Microprocessor Data Book 
Temic 

[RD2]:

DPU-SP-CGS-001 “First CPU Board Specification”

[RD3]:
Space Level MIL-STD-1553 BC/RT/MT Advanced Communication Engine Terminal BU-61582 Data Book 
ILC Data Device Corporation 1995

[RD4]:
MIL-STD-1553 BC/RT/MT Advance Communication Engine (ACE) Data Book  ILC Data Device Corporation

[RD5]:
ACE/Mini-ACE Series BC/RT/MT Advanced Communication Engine Integrated 1553 Terminal… User's Guide  ILC Data Device Corporation

4 PARTICIPANTS REQUIRED

4.1 General


All tests shall be performed under QA surveillance in accordance with and following detailed procedure of CGS PA Plan [AD2].                   

The test shall be notified to the Customer as applicable.

4.2 Responsibility


The technical responsibilities for testing and test results is of the Engineering department.

Project and test managers are responsible for the test program. The test engineer is responsible for the correct execution of the test program and for the fulfilment of the requirements, for measurement and recording and for the preparation of the test report.

QA is responsible for ensuring that all the agreed procedures are carefully observed, that test equipment and instrumentation used during testing are calibrated and within validity date, that the test results are recorded in the relative Test Report and signed by the operators and QA witness, that all non conforming condition and test results are properly documented and notified to the customer and that all requirements of applicable PA Plan, Specification and Statement Of Work pertaining to the acceptance tests, are fully satisfied.

4.3 QA witness of Tests and Sign‑off


QA inspector shall witness all tests described in this procedure and shall sign the test data sheet 

4.4 Non‑conformance and failures 


Any malfunction occurred during the tests shall be processed according to the Non‑Conformance Procedure. 

4.5 Calibration Requirements


All instruments used for testing shall be calibrated.

Evidence of certification shall be provided by a label attached to the instruments itself, showing the calibration date, the expire date and the signature of the operator.

5 TEST CONDITIONS

‑
The Unit shall be tested in its defined configuration: it shall be properly mounted, all the electrical loads (if any) shall be present and the unit interface function(s) shall be simulated.

‑  Unless otherwise specified, all the measurements are to be performed at the 
     following ambient conditions:

-
Temperature :

22°C ±3°C

-
Relative humidity: 

55% ±10% RH

-
Pressure
: 

Ambient

-
Cleanliness   :         
           NA

‑
All tests, unless otherwise specified, shall be performed internally to CGS laboratories in a proper area.

General disposition shall be applied to maximise personnel safety from potential hazards.

‑
Connectors savers shall be used to protect the Unit Under Test (UUT) interface connectors.

-   Skilled personnel shall be employed.

‑
All used instruments shall meet the necessary accuracy and shall not degrade the UUT performance.

6 instruments

The complete list of the instruments used during the test shall be reported in the following table. The list shall be filled up during tests and reported in Test Report.

PROJECT: HSO/FIRST-DPU


N.
EQUIPMENT
MANUFACTURER
P/N
S/N
ACCURACY
NEXT CAL. DATE
REMARKS



























































































7 Inspection 

Before starting, the user has to check the correct setup of the board as depicted in the Picture 8-1 and verify that no short circuits are present.

8 SET-UP

Connect the board as in Fig. 8‑1.
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Fig. 8‑1
Regulate the power supply current limit follow the next table.

VOLTAGE
LIMIT

CURRENT [A]

+15V
0.200

-15V
4.00

+5V
0.500

+5VBU61582
0.900

+VFIFO
0.200

+2.5V
0.200

Start the program PSI-S000 Test Software Package.

9 executing test

In this chapter the steps that the user has to follow are presented.

TITLE: PAYLOAD & SPACECRAFT INTERFACE BOARD TEST PROCEDURE
UNIT UNDER TEST:                                   S/N:

STEP N°
TEST SEQUENCE
EXPECTED VALUE
MEASURED VALUE
REMARKS

1.
Check absence of shortcircuits to power supply.




1.1
Connect a ohmmeter between +15V and AGND (connector P1 pin C31 and P1 pin C30); measure the resistance.
>1 K(



1.2
Connect a ohmmeter between –15V and AGND (connector P1 pin C30 and P1 pin C30); measure the resistance.
>0.5 K(



1.3
Connect a ohmmeter between +5V and DGND (connector P1 pin C1 and P1 pin C32); measure the resistance.
>1 K(



1.4
Connect a ohmmeter between +2.5V and DGND (connector P1 pin C2 and P1 pin C32); measure the resistance.
>1 K(



1.5
Connect a ohmmeter between +5VBU61582 and DGND (connector P1 pin B2 and P1 pin C32); measure the resistance.
>1 K(
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TITLE: PAYLOAD & SPACECRAFT INTERFACE BOARD TEST PROCEDURE
UNIT UNDER TEST:                                   S/N:

STEP N°
TEST SEQUENCE
EXPECTED VALUE
MEASURED VALUE
REMARKS

1.6
Connect a ohmmeter between +VFIFO and DGND (connector P1 pin B2 and P1 pin C32); measure the resistance.
>1 K(



2.
Check digital ground to analog ground insulation.




2.1
Connect a ohmmeter between DGND and AGND (connector P1 pin C32 and P1 pin C30); measure the resistance.
> 1 M(



3.
Check power consumption.




3.1
Connect the board to the power supply inserting the amperemeter in series to the +15V power supply.




3.2
Supply electrical power to the board.




3.3
Measure the current.
< 0.120 A



3.4
Power off the board.
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TITLE: PAYLOAD & SPACECRAFT INTERFACE BOARD TEST PROCEDURE
UNIT UNDER TEST:                                   S/N:

STEP N°
TEST SEQUENCE
EXPECTED VALUE
MEASURED VALUE
REMARKS

3.5
Connect the board to the power supply inserting the amperemeter in series to the -15V power supply.




3.6
Supply electrical power to the board.




3.7
Measure the current.
< 3.780 A



3.8
Power off the board.




3.9
Connect the board to the power supply inserting the amperemeter in series to the +5V power supply.




3.10
Supply electrical power to the board.




3.11
Measure the current.
< 0.4 A



3.12
Power off the board.




3.13
Connect the board to the power supply inserting the amperemeter in series to the +VFIFO power supply.
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TITLE: PAYLOAD & SPACECRAFT INTERFACE BOARD TEST PROCEDURE
UNIT UNDER TEST:                                   S/N:

STEP N°
TEST SEQUENCE
EXPECTED VALUE
MEASURED VALUE
REMARKS

3.14
Supply electrical power to the board.




3.15
Measure the current.
< 0.1 A



3.16
Connect the board to the power supply inserting the amperemeter in series to the +2.5V power supply.




3.17
Supply electrical power to the board.




3.18
Measure the current.
< 0.1 A



3.19
Power off the board.




3.20
Power off the board.




3.21
Connect the board to the power supply inserting the amperemeter in series to the +5VBU61582 power supply.




3.22
Supply electrical power to the board.




3.23
Measure the current.
< 0.7 A
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TITLE: PAYLOAD & SPACECRAFT INTERFACE BOARD TEST PROCEDURE
UNIT UNDER TEST:                                   S/N:

STEP N°
TEST SEQUENCE
EXPECTED VALUE
MEASURED VALUE
REMARKS

3.24
Power off the board.




4.
Check Power-On Reset generation.




4.1
Connect the probe channel 1 of the digital scope to the RES_1553 signal CN1 pin 36. Select positive slope trigger on CH1. Set acquisition mode NORMAL.




4.2
Power_on the board.




4.3
Verify the negative pulse width.
> 20 mS



4.4
Annex the printout of the waveform to the test report.




5.
Check External Hardware Reset generation.




5.1
Connect the probe channel 1 of the digital scope to the /RES_1553 signal CN1 pin 36. Set acquisition mode AUTO.




5.2
Select from the main menu “1) HW Reset Board”
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TITLE: PAYLOAD & SPACECRAFT INTERFACE BOARD TEST PROCEDURE
UNIT UNDER TEST:                                   S/N:

STEP N°
TEST SEQUENCE
EXPECTED VALUE
MEASURED VALUE
REMARKS

5.3
Verify the level of the /RES_1553 signal.
Low



5.4
Hit a key on the keyboard of the PC.




5.5
Verify the level of the /RES_1553 signal.
High



6.
Check Control Logic.




6.1
Select from the main menu “2) Reset Board”




6.2
Connect the probe channel 1 of the digital scope to the /FS0_RS signal U17 pin 22. Set acquisition mode AUTO.




6.3
Select from the menu “1) FSDL0 Reset”




6.4
Verify the level of the /FS0_RS signal.
Low



6.5
Hit a key on the keyboard of the PC.




6.6
Verify the level of the /FS0_RS signal.
High
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TITLE: PAYLOAD & SPACECRAFT INTERFACE BOARD TEST PROCEDURE
UNIT UNDER TEST:                                   S/N:

STEP N°
TEST SEQUENCE
EXPECTED VALUE
MEASURED VALUE
REMARKS

6.7
Connect the probe channel 1 of the digital scope to the /FS1_RS signal U16 pin 22. Set acquisition mode AUTO.




6.8
Select from the menu “2) FSDL1 Reset”




6.9
Verify the level of the /FS1_RS signal.
Low



6.10
Hit a key on the keyboard of the PC.




6.11
Verify the level of the /FS1_RS signal.
High



6.12
Connect the probe channel 1 of the digital scope to the /FS2_RS signal U24 pin 22. Set acquisition mode AUTO.




6.13
Select from the menu “3) FSDL2 Reset”




6.14
Verify the level of the /FS2_RS signal.
Low



6.15
Hit a key on the keyboard of the PC.
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TITLE: PAYLOAD & SPACECRAFT INTERFACE BOARD TEST PROCEDURE
UNIT UNDER TEST:                                   S/N:

STEP N°
TEST SEQUENCE
EXPECTED VALUE
MEASURED VALUE
REMARKS

6.16
Verify the level of the /FS2_RS signal.
High



6.17
Connect the probe channel 1 of the digital scope to the /FS3_RS signal U23 pin 22. Set acquisition mode AUTO.




6.18
Select from the menu “4) FSDL3 Reset”




6.19
Verify the level of the /FS3_RS signal.
Low



6.20
Hit a key on the keyboard of the PC.




6.21
Verify the level of the /FS3_RS signal.
High



6.22
Connect the probe channel 1 of the digital scope to the /RES_1553 signal CN1 pin 36. Set acquisition mode AUTO.




6.23
Select from the menu “5) MIL1553 Reset”




6.24
Verify the level of the /RES_1553 signal.
Low
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TITLE: PAYLOAD & SPACECRAFT INTERFACE BOARD TEST PROCEDURE
UNIT UNDER TEST:                                   S/N:

STEP N°
TEST SEQUENCE
EXPECTED VALUE
MEASURED VALUE
REMARKS

6.25
Hit a key on the keyboard of the PC.




6.26
Verify the level of the /RES_1553 signal.
High



6.27
Connect the probe channel 1 of the digital scope to the /FS0_RS, /FS1_RS, /FS2_RS, /FS3_RS and /RES_1553 signals, respectively U17, U16, U24 and U23 pin 22 and CN1 pin 36. Set acquisition mode AUTO.




6.28
Select from the menu “7) Software Reset”




6.29
Verify the level of all the /FS0_RS, /FS1_RS, /FS2_RS, /FS3_RS and /RES_1553 signals.
Low



6.30
Hit a key on the keyboard of the PC.




6.31
Verify the level of all the /FS0_RS, /FS1_RS, /FS2_RS, /FS3_RS and /RES_1553 signal.
High



6.32
Select from the menu “8) Return to the Main Menu”
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TITLE: PAYLOAD & SPACECRAFT INTERFACE BOARD TEST PROCEDURE
UNIT UNDER TEST:                                   S/N:

STEP N°
TEST SEQUENCE
EXPECTED VALUE
MEASURED VALUE
REMARKS

7.a
Check Fast Science Data Link Interfaces. (Only for HIFI)




7.a.1
Select from the main menu “3) FSDL interfaces”




7.a.2
Connect the probe channel 1 of the digital scope to the FGATE0 signal U9 pin 3.




7.a.3
Connect the probe channel 2 of the digital scope to the FCLK0 signal U11 pin 3.




7.a.4
Connect the probe channel 3 of the digital scope to the FDATA signal U14 pin 3.




7.a.5
Set trigger to the channel 1 positive slope. Set acquisition mode NORMAL.




7.a.6
Connect the +/- FGATE signal from the test jig to the terminals +/- FGATE0 to the connector P2 pin B2-B3.




7.a.7
Connect the +/- FCLK signal from the test jig to the terminals +/- FCLK0 to the connector P2 pin A2-A3.
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TITLE: PAYLOAD & SPACECRAFT INTERFACE BOARD TEST PROCEDURE
UNIT UNDER TEST:                                   S/N:

STEP N°
TEST SEQUENCE
EXPECTED VALUE
MEASURED VALUE
REMARKS

7.a.8
Connect the +/- FDATA signal from the test jig to the terminals +/- FDATA to the connector P2 pin C2-C3.




7.a.9
Select from the menu “2) Send single data”.

Select (H) for HIFI.




7.a.10
Verify that the waveforms are as despicted in

Fig 7.a-1.




7.a.11
Annex the printout of the waveform to the test report.




7.a.12
Select from the menu “1) Reset all FSDL interfaces”
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Fig 7.a.1

TITLE: PAYLOAD & SPACECRAFT INTERFACE BOARD TEST PROCEDURE
UNIT UNDER TEST:                                   S/N:

STEP N°
TEST SEQUENCE
EXPECTED VALUE
MEASURED VALUE
REMARKS

7.a.13
Select from the menu “3) Send data packet”. 
Select (H) for HIFI.




7.a.14
Select from the menu “6) Read all data” and select ch 0




7.a.15
Verify the data printed on the VDU of the PC.
Data with nibbles increasing from 0x00111111 to 0x00AAAAAA



7.a.16
Execute the hardcopy of the screen and annex to the test report




7.a.17
Connect the probe channel 1 of the digital scope to the /IRQM3 signal CN1 pin 13.




7.a.18
Set trigger to the channel 1 negative slope. Set acquisition mode NORMAL.




7.a.19
Select from the menu “4) Send half FIFO data packet”. Select (H) for HIFI.
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TITLE: PAYLOAD & SPACECRAFT INTERFACE BOARD TEST PROCEDURE
UNIT UNDER TEST:                                   S/N:

STEP N°
TEST SEQUENCE
EXPECTED VALUE
MEASURED VALUE
REMARKS

7.a.20
Verify the negative pulse width on /IRQM3.
>150 nS



7.a.21
Select from the menu “4) Send half FIFO data packet”.

 Select (H) for HIFI.




7.a.22
Select from the menu “2) Send single data”.

 Select (H) for HIFI.




7.a.23
Select from the menu “5) Read single data”, select ch 0




7.a.24
Verify the bit 31 of the data printed on the VDU of the PC is one (1).
Data 0x80F0F0F0



7.a.25
Select from the menu “1) Reset all FSDL interfaces”




7.a.26
Select from the menu “5) Read single data”. 

Select ch 0
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TITLE: PAYLOAD & SPACECRAFT INTERFACE BOARD TEST PROCEDURE
UNIT UNDER TEST:                                   S/N:

STEP N°
TEST SEQUENCE
EXPECTED VALUE
MEASURED VALUE
REMARKS

7.a.27
Verify the bit 30 of the data printed on the VDU of the PC is one (1).
Data 0x40XXXXXX

X = don’t care



7.a.28
Repeat the steps from 7.2 to 7.23 using signals FGATE1 (U9 pin 5), FCLK1 (U11 pin 5), FDATA1 (U14 pin 5) and /IRQM4 (CN1 pin 14), select channel 1;connect test jig signals FCLK1+/- on connector P2 A4 and A5, FGATE1+/- B4 and B5, FDATA1+/- C4 and C5.
OK



7.a.29
Repeat the steps from 7.2 to 7.23 using signals FGATE2 (U9 pin 11), FCLK2 (U11 pin 11), FDATA2 (u14 pin 11) and /IRQM5 (CN1 pin 15), select channel 2; connect  the test jig signals FCLK2+/- on the connector P2 A6 and A7, FGATE2+/- B6 and B7, FDATA2+/- C6 and C7.
OK



7.a.30
Repeat the steps from 7.2 to 7.23 using signals FGATE3 (U9 pin 13), FCLK3 (U11 pin 13), FDATA3 (u14 pin 13) and /IRQM6 (CN1 pin 16), select channel 3; connect the test jig signals FCLK3+/- on the connector P2 A8 and A9, FGATE3+/- B8 and B9, FDATA3+/- C8 and C9.
OK
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TITLE: PAYLOAD & SPACECRAFT INTERFACE BOARD TEST PROCEDURE
UNIT UNDER TEST:                                   S/N:

STEP N°
TEST SEQUENCE
EXPECTED VALUE
MEASURED VALUE
REMARKS

7.b
Check fast science data link interfaces (Only for SPIRE)




7.b.1
Select from the main menu “3) FSDL interfaces”




7.b.2
Connect the probe channel 1 of the digital scope to the FGATE0 signal U9 pin 3.




7.b.3
Connect the probe channel 2 of the digital scope to the FCLK0 signal U11 pin 3.




7.b.4
Connect the probe channel 3 of the digital scope to the FDATA signal U14 pin 3.




7.b.5
Set trigger to the channel 1 positive slope. Set acquisition mode NORMAL.




7.b.6
Connect the +/- FGATE signal from the test jig to the terminals +/- FGATE0 to the connector P2 pin B2-B3.
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TITLE: PAYLOAD & SPACECRAFT INTERFACE BOARD TEST PROCEDURE
UNIT UNDER TEST:                                   S/N:

STEP N°
TEST SEQUENCE
EXPECTED VALUE
MEASURED VALUE
REMARKS

7.b.7
Connect the +/- FCLK signal from the test jig to the terminals +/- FCLK0 to the connector P2 pin A2-A3.




7.b.8
Connect the +/- FDATA signal from the test jig to the terminals +/- FDATA to the connector P2 pin C2-C3.




7.b.9
Select from the menu “2) Send single data”.

 Select (S) for SPIRE






7.b.10
Verify that the waveforms are as despicted in Fig 7.b-1.




7.b.11
Annex the printout of the waveform to the test report.




7.b.12
Select from the menu “1) Reset all FSDL interfaces”
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Fig 7.b-1

TITLE: PAYLOAD & SPACECRAFT INTERFACE BOARD TEST PROCEDURE
UNIT UNDER TEST:                                   S/N:

STEP N°
TEST SEQUENCE
EXPECTED VALUE
MEASURED VALUE
REMARKS

7.b.13
Select from the menu “3) Send data packet”. Select (S) for SPIRE




7.b.14
Select from the menu “6) Read all data” and select ch 0




7.b.15
Verify the data printed on the VDU of the PC.
Data with nibbles increasing from 0x00FF1111 to 0x00FFAAAA



7.b.16
Execute the hardcopy of the screen and annex to the test report




7.b.17
Connect the probe channel 1 of the digital scope to the /IRQM3 signal CN1 pin 13.




7.b.18
Set trigger to the channel 1 negative slope. Set acquisition mode NORMAL.
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UNIT UNDER TEST:                                   S/N:

STEP N°
TEST SEQUENCE
EXPECTED VALUE
MEASURED VALUE
REMARKS

7.b.19
Select from the menu “4) Send half FIFO data packet”. Select (S) for SPIRE




7.b.20
Verify the negative pulse width on /IRQM3.
>150 nS



7.b.21
Select from the menu “4) Send half FIFO data packet”. Select (S) for SPIRE.




7.b.22
Select from the menu “2) Send single data”. Select (S) for SPIRE




7.b.23
Select from the menu “5) Read single data”;

Select ch 0




7.b.24
Verify the bit 31 of the data printed on the VDU of the PC is one (1).
Data 0x8000F0F0



7.b.25
Select from the menu “1) Reset all FSDL interfaces”




7.b.26
Select from the menu “5) Read sigle data”, select ch 0
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TITLE: PAYLOAD & SPACECRAFT INTERFACE BOARD TEST PROCEDURE
UNIT UNDER TEST:                                   S/N:

STEP N°
TEST SEQUENCE
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MEASURED VALUE
REMARKS

7.b.27
Verify the bit 30 of the data printed on the VDU of the PC is one (1).
Data 0x40XXXXXX

X = don’t care



7.b.28
Repeat the steps from 7.2 to 7.23 using signals FGATE1 (U9 pin 5), FCLK1 (U11 pin 5), FDATA1 (U14 pin 5) and /IRQM4 (CN1 pin 14), select channel 1;connect test jig signals FCLK1+/- on connector P2 A4 and A5, FGATE1+/- B4 and B5, FDATA1+/- C4 and C5.
OK



7.b.29
Repeat the steps from 7.2 to 7.23 using signals FGATE2 (U9 pin 11), FCLK2 (U11 pin 11), FDATA2 (u14 pin 11) and /IRQM5 (CN1 pin 15), select channel 2; connect  the test jig signals FCLK2+/- on the connector P2 A6 and A7, FGATE2+/- B6 and B7, FDATA2+/- C6 and C7.
OK



7.b.30
Repeat the steps from 7.2 to 7.23 using signals FGATE3 (U9 pin 13), FCLK3 (U11 pin 13), FDATA3 (u14 pin 13) and /IRQM6 (CN1 pin 16), select channel 3; connect the test jig signals FCLK3+/- on the connector P2 A8 and A9, FGATE3+/- B8 and B9, FDATA3+/- C8 and C9.
OK
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TITLE: PAYLOAD & SPACECRAFT INTERFACE BOARD TEST PROCEDURE
UNIT UNDER TEST:                                   S/N:

STEP N°
TEST SEQUENCE
EXPECTED VALUE
MEASURED VALUE
REMARKS

8.a
Check Low Speed Link Interface




8.a.1
Select from the main menu “4) LSL interfaces”




8.a.2
Connect the probe channel 1 of the digital scope to the LCK0+ signal P2 pin A18.




8.a.3
Connect the probe channel 2 of the digital scope to the LCK0- signal P2 pin A19.




8.a.4
Connect the probe channel 3 of the digital scope to the LTX0+ signal P2 pin B18




8.a.5
Connect the probe channel 4 of the digital scope to the LTX0- signal P2 pin B19




8.a.6
Set trigger to the channel 3 positive slope. Set acquisition mode SINGLE.




8.a.7
Select from the menu “2) Send single data without eco”; Select (H) for HIFI.
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STEP N°
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REMARKS

8.a.8
Verify that the waveforms are as despicted in Fig 8.a-1.




8.a.9
Annex the printout of the waveform to the test report.




8.a.10
Repeat the steps from 8.2 to 8.9 using signals LCK1 (P2 pin A20, A21) and LTX1 (P2 pin B20, B21).
OK



8.a.11
Repeat the steps from 8.2 to 8.9 using signals LCK2 (P2 pin A22, A23) and LTX2 (P2 pin B22, B23).
OK



8.a.12
Repeat the steps from 8.2 to 8.9 using signals LCK3 (P2 pin A24, A25) and LTX3 (P2 pin B24, B25).
OK



DATE


TEST CONDUCTOR
PRODUCT ASSURANCE
CUSTOMER

[image: image4.png]CARLO GAVAZZI




Fig. 8.a‑1
TITLE: PAYLOAD & SPACECRAFT INTERFACE BOARD TEST PROCEDURE
UNIT UNDER TEST:                                   S/N:

STEP N°
TEST SEQUENCE
EXPECTED VALUE
MEASURED VALUE
REMARKS

8.a.13
Repeat the steps from 8.2 to 8.9 using signals LCK4 (P2 pin A26, A27) and LTX4 (P2 pin B26, B27).
OK



8.a.14
Repeat the steps from 8.2 to 8.9 using signals LCK5 (P2 pin A28, A29) and LTX5 (P2 pin B28, B29).
OK



8.a.15
Repeat the steps from 8.2 to 8.9 using signals LCK6 (P2 pin A30, A31) and LTX6 (P2 pin B30, B31).
OK



8.a.16
Connect the probe channel 1 of the digital scope to the LCK0+ signal P2 pin A18.




8.a.17
Connect the probe channel 2 of the digital scope to the LCK0- signal P2 pin A19.




8.a.18
Connect the Test Jig outputs to the LRX0+ signal P2 pin C18 and to the LRX0- signal P2 pin C19.




8.a.19
Connect the probe channel 3 of the digital scope to the LRX0 signal U8 pin 3
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UNIT UNDER TEST:                                   S/N:

STEP N°
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REMARKS

8.a.20
Select from the menu “3) Send single data with eco”; Select (H) for HIFI.




8.a.21
Verify that the waveforms are as despicted in Fig 8.a-2.




8.a.22
Annex the printout of the waveform to the test report.




8.a.23
Select from the menu “5) Read Status Register”




8.a.24
Verify the bit 1 of the data printed on the VDU of the PC is one (1) “data ready”
Data 0x0002



8.a.25
Select from the menu “4) Read Data”
Data 0x800055aa



8.a.26
Select from the menu “5) Read Status Register”




8.a.27
Verify the bit 1of the data printed on the VDU of the PC is one (0) “data not ready”
Data 0x0000



8.a.28
Repeat the steps from 8.18 to 8.27 using signals LRX1  (P2 pin C20, C21).
OK
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Fig. 8.a‑2
TITLE: PAYLOAD & SPACECRAFT INTERFACE BOARD TEST PROCEDURE
UNIT UNDER TEST:                                   S/N:

STEP N°
TEST SEQUENCE
EXPECTED VALUE
MEASURED VALUE
REMARKS

8.a.29
Repeat the steps from 8.18 to 8.27 using signals LRX2 (P2 pin C22, C23).
OK



8.a.30
Select from the menu “6) Timeout Check”




8.a.31
Verify the output messges printed on the VDU of the PC.
TX Busy bit set… Ok

Send request… Ok

HK pending bit set… Ok

Timeout bit set… Ok



8.a.32
Select from the menu “T) Abort Check”




8.a.33
Verify the output messges printed on the VDU of the PC.
TX Busy bit set… Ok

Send request… Ok

HK pending bit set… Ok

Send request… Ok

HK Aborted bit set… Ok



8.b
Check Low Speed Link Interface




8.b.1
Select from the main menu “4) LSL interfaces”
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8.b.2
Connect the probe channel 1 of the digital scope to the LCK0+ signal P2 pin A8.




8.b.3
Connect the probe channel 2 of the digital scope to the LCK0- signal P2 pin A19.




8.b.4
Connect the probe channel 3 of the digital scope to the LTX0+ signal P2 pin B18




8.b.5
Connect the probe channel 4 of the digital scope to the LTX0- signal P2 pin B19




8.b.6
Set trigger to the channel 3 positive slope. Set acquisition mode SINGLE.




8.b.7
Select from the menu “2) Send single data without eco”; Select (S) for SPIRE.




8.b.8
Verify that the waveforms are as despicted in Fig 8.b-1.




8.b.9
Annex the printout of the waveform to the test report.
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8.b.10
Repeat the steps from 8.2 to 8.9 using signals LCK1 (P2 pin A20, A21) and LTX1 (P2 pin B20, B21).
OK



8.b.11
Repeat the steps from 8.2 to 8.9 using signals LCK2 (P2 pin A22, A23) and LTX2 (P2 pin B22, B23).
OK



8.b.12
Repeat the steps from 8.2 to 8.9 using signals LCK3 (P2 pin A24, A25) and LTX3 (P2 pin B24, B25).
OK
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Fig. 8.b-1

TITLE: PAYLOAD & SPACECRAFT INTERFACE BOARD TEST PROCEDURE
UNIT UNDER TEST:                                   S/N:

STEP N°
TEST SEQUENCE
EXPECTED VALUE
MEASURED VALUE
REMARKS

8.b.13
Repeat the steps from 8.2 to 8.9 using signals LCK4 (P2 pin A26, A27) and LTX4 (P2 pin B26, B27).
OK



8.b.14
Repeat the steps from 8.2 to 8.9 using signals LCK5 (P2 pin A28, A29) and LTX5 (P2 pin B28, B29).
OK



8.b.15
Repeat the steps from 8.2 to 8.9 using signals LCK6 (P2 pin A30, A31) and LTX6 (P2 pin B30, B31).
OK



8.b.16
Connect the probe channel 1 of the digital scope to the LCK0+ signal P2 pin A8.




8.b.17
Connect the probe channel 2 of the digital scope to the LCK0- signal P2 pin A19.




8.b.18
Connect the Test Jig outputs to the LRX0+ signal P2 pin C18 and to the LRX0- signal P2 pin C19.




8.b.19
Connect the probe channel 3 of the digital scope to the LRX0 signal U8 pin 3
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8.b.20
Select from the menu “3) Send single data with eco”; Select (S) for SPIRE.




8.b.21
Verify that the waveforms are as despicted in Fig 8.b-2.




8.b.22
Annex the printout of the waveform to the test report.




8.b.23
Select from the menu “5) Read Status Register”




8.b.24
Verify the bit 1 of the data printed on the VDU of the PC is one (1) “data ready”
Data 0x0002



8.b.25
Select from the menu “4) Read Data”
Data 0x85aa55aa



8.b.26
Select from the menu “5) Read Status Register”




8.b.27
Verify the bit 1of the data printed on the VDU of the PC is one (0) “data not ready”
Data 0x0000



8.b.28
Repeat the steps from 8.18 to 8.27 using signals LRX1  (P2 pin C20, C21).
OK
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Fig. 8.b‑2

TITLE: PAYLOAD & SPACECRAFT INTERFACE BOARD TEST PROCEDURE
UNIT UNDER TEST:                                   S/N:

STEP N°
TEST SEQUENCE
EXPECTED VALUE
MEASURED VALUE
REMARKS

8.b.29
Repeat the steps from 8.18 to 8.27 using signals LRX2 (P2 pin C22, C23).
OK



9.
Check Analog inputs.




9.1
Connect the return of the Power Supply to the AGND signal P” pin A11.




9.2
Select from the main menu “5) Analog inputs”




9.3
Set the output of the Power supply to 100 mV.




9.4
Using the multimeter measure the output voltage of the Power Supply. 
100 mV



9.5
Connect the output signal to the AINP input P2 pin A10 and short to AGND all the unused Analog inputs.




9.6
Hit a key on the keyboard of the PC.
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9.7
Repeat the steps from 9.5 to 9.6 using signals AINP1, AINP2, AINP3, AINP4, AINP5 and AINP6 (P2 pin B10, C10, A12, B12, C12 and A14).




9.8
Execute the hardcopy of the screen and annex then output table to the test report.




9.9
Set the output of the Power supply to 2.5 V.




9.10
Using the multimeter measure the output voltage of the Power Supply. 
2.5 V



9.11
Connect the output signal to the AINP input P2 pin A10 and short to AGND all the unused Analog inputs.




9.12
Hit a key on the keyboard of the PC.




9.13
Repeat the steps from 9.11 to 9.12 using signals AINP1, AINP2, AINP3, AINP4, AINP5 and AINP6 (P2 pin B10, C10, A12, B12, C12 and A14).
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9.14
Execute the hardcopy of the screen and annex then output table to the test report.




9.15
Set the output of the Power supply to 4.9 V.




9.16
Using the multimeter measure the output voltage of the Power Supply. 
4.9 V



9.17
Connect the output signal to the AINP input P2 pin A10 and short to AGND all the unused Analog inputs.




9.18
Hit a key on the keyboard of the PC.




9.19
Repeat the steps from 9.17 to 9.18 using signals AINP1, AINP2, AINP3, AINP4, AINP5 and AINP6 (P2 pin B10, C10, A12, B12, C12 and A14).




9.20
Execute the hardcopy of the screen and annex then output table to the test report.




10.
Check MIL-STD-1553 Clock generation
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10.1
Connect the probe channel 4 of the digital scope to the LTX0- signal P2 pin B19




10.2
Verify the clock frequency.
16 MHz ( 1%



10.3
Annex the printout of the waveform to the test report.




11.
Check MIL-STD-1553 interface.




11.1
Start the program “BC STD-1553 Simulator”.




11.2
Select from the main menu “6) MIL-1553 interface”.




11.3
Select from the menu 1)”Configurate the unit as RT “.




11.4
Using ”BC STD-1553” SW Package. Send one interrogation.




11.5
Select from the menu”2) Read the interrogation”.




11.6
Verify the output messages printed on the VDU of the PC.
1553 interface OK
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11.7
Select from the menu “3) Send response”.




11.8
Using “BC STD-1553” SW package Read response.




11.9
Verify the response is correctly read by the “BC STD-1553” SW package .
Ok



12.
Check Control Logic Status Register.




12.1
Select from the main menu “7) Status Register”




12.2
Verify the output messages printed on the VDU of the PC.
FSDL interfaces reset Ok

FSDL0 EF bit set.. Ok

FSDL1 EF bit set.. Ok

FSDL2 EF bit set.. Ok

FSDL3 EF bit set.. Ok



12.3
Connect the Test Jigs FSDL outputs to the FSDL0 interface signals.




12.4
Hit a key on the keyboard of the PC.
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12.5
Verify the output messages printed on the VDU of the PC.
FSDL0 HF bit reset.. Ok

Send half FIFO data … Ok

FSDL0 HF bit set.. Ok

FSDL0 FF bit reset.. Ok

Send half FIFO data … Ok

FSDL0 FF bit set.. Ok



12.6
Connect the Test Jigs FSDL outputs to the FSDL1 interface signals.




12.7
Hit a key on the keyboard of the PC.




12.8
Verify the output messages printed on the VDU of the PC.
FSDL1 HF bit reset.. Ok

Send half FIFO data … Ok

FSDL1 HF bit set.. Ok

FSDL1 FF bit reset.. Ok

Send half FIFO data … Ok

FSDL1 FF bit set.. Ok



12.9
Connect the Test Jigs FSDL outputs to the FSDL2 interface signals.




12.10
Hit a key on the keyboard of the PC.
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12.11
Verify the output messages printed on the VDU of the PC.
FSDL2 HF bit reset.. Ok

Send half FIFO data … Ok

FSDL2 HF bit set.. Ok

FSDL2 FF bit reset.. Ok

Send half FIFO data … Ok

FSDL2 FF bit set.. Ok



12.12
Connect the Test Jigs FSDL outputs to the FSDL3 interface signals.




12.13
Hit a key on the keyboard of the PC.




12.14
Verify the output messages printed on the VDU of the PC.
FSDL3 HF bit reset.. Ok

Send half FIFO data … Ok

FSDL3 HF bit set.. Ok

FSDL3 FF bit reset.. Ok

Send half FIFO data … Ok

FSDL3 FF bit set.. Ok
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10 TEST SOFTWARE PACKAGE MENUS
Main menu:

1) HW Reset Board

2) Reset Board

3) FSDL interfaces

4) LSL interfaces

5) Analog inputs

6) MIL-1553 interface

7) Status Register

Reset Board:
1) FSDL0 Reset

2) FSDL1 Reset

3) FSDL2 Reset

4) FSDL3 Reset

5) MIL1553 Reset

6) LSL Reset

7) Software Reset

8) Return to the Main Menu

FSDL interfaces:

1) Reset all FSDL interfaces

2) Send single data

3) Send data packet

4) Send half FIFO data packet

5) Read single data

6) Read all data

LSL interfaces:

1) Reset LSL interface

2) Send single data without eco

3) Send single data with eco

4) Read Data

5) Read Status Register

6) Timeout check

7) Abort Check

Analog inputs:

Not submenu are present.

MIL-1553 interface:

1)
Configurate the unit as RT.
2)
Read the interrogation.

3)
Send response.

Status Register:

Not submenu are present.

11 Pin function

The pin function of the PL I/F board is shown in the Table 11‑1 and Table 11‑2 and Table 3.

Pin #
Signal
Pin #
Signal
Pin #
Signal

1
+5VD
33
+5VD
65
+5VD

2
+VFIFO
34
+5VBU61582
66
+VFPGA

3
D0
35
D1
67
D2

4
D3
36
D4
68
D5

5
D6
37
D7
69
D8

6
D9
38
D10
70
D11

7
D12
39
D13
71
D14

8
D15
40
D16
72
D17

9
D18
41
D19
73
D20

10
D21
42
D22
74
D23

11
D24
43
D25
75
D26

12
D27
44
D28
76
D29

13
D30
45
D31
77
\WR

14
A0
46
A1
78
A2

15
A3
47
A4
79
A5

16
A6
48
A7
80
A8

17
DGND
49
SACK
81
DGND

18
A9
50
A10
82
A11

19
A12
51
A13
83
A14

20
A15
52
A16
84
A17

21
A18
53
A19
85
A20

22
A21
54
A22
86
A23

23
\CS0
55
\CS1
87
\CS2

24
\CS3
56
\CS4
88
\CS5

25
RESERVED
57
\CS7
89
\RD

26
IRQM3
58
IRQM4
90
IRQM5

27
IRQM6
59
IRQM7
91
SYSCLK

28
\SYSRESETIN
60
RESERVED
92
SYSCLK

29
-15VA
61
-15VA
93
-15VA

30
AGND
62
AGND
94
AGND

31
+15VA
63
+15VA
95
+15VA

32
DGND
64
DGND
96
DGND

Table 11‑1 PL I/F board: P1 pin function

Pin #
Signal
Pin #
Signal
Pin #
Signal

1
+5VD
33
RESERVED
65
+5VD

2
FCK0+
34
FGATE0+
66
FDATA0+

3
FCK0-
35
FGATE0-
67
FDATA0-

4
FCK1+
36
FGATE1+
68
FDATA1+

5
FCK1-
37
FGATE1-
69
FDATA1-

6
FCK2+
38
FGATE2+
70
FDATA2+

7
FCK2-
39
FGATE2-
71
FDATA2-

8
FCK3+
40
FGATE3+
72
FDATA3+

9
FCK3-
41
FGATE3-
73
FDATA3-

10
AINP0
42
AINP1
74
AINP2

11
AGND
43
AGND
75
AGND

12
AINP3
44
AINP4
76
AINP5

13
AGND
45
AGND
77
AGND

14
AINP6
46
NOT USED
78
NOT USED

15
AGND
47
AGND
79
AGND

16
RTAD0
48
RTAD2
80
RTAD4

17
RTAD1
49
RTAD3
81
RTADP

18
LCK0+
50
LTX0+
82
LRX0+

19
LCK0-
51
LTX0-
83
LRX0-

20
LCK1+
52
LTX1+
84
LRX1+

21
LCK1-
53
LTX1-
85
LRX1-

22
LCK2+
54
LTX2+
86
LRX2+

23
LCK2-
52
LTX2-
84
LRX2-

24
LCK3+
53
LTX3+
85
NOT USED

25
LCK3-
54
LTX3-
86
NOT USED

26
LCK4+
58
LTX4+
90
SCTX/RXA+

27
LCK4-
59
LTX4-
91
SCTX/RXA-

28
LCK5+
60
LTX5+
92
SCTX/RXB+

29
LCK5-
61
LTX5-
93
SCTX/RXB-

30
LCK6+
62
LTX6+
94
NOT USED

31
LCK6-
63
LTX6-
95
FLAG1

32
DGND
64
DGND
96
DGND

Table 11‑2 PL I/F board: P2 pin function

Pin #
Signal
Pin #
Signal

1
NOT USED
20
/FS0_W2

2
NOT USED
21
/FS1_W0

3
GND
22
/FS1_W1

4
NOT USED
23
/FS1_W2

5
LRX0
24
/FS2_W0

6
LRX1
25
/FS2_W1

7
LRX2
26
/FS2_W2

8
LCK
27
/FS3_W0

9
LTX
28
/FS3_W1

10
/WR
29
/FS3_W2

11
/RD
30
/IN_CMD

12
SACK
31
/READYD

13
/IRQM3
32
TAG_CLK

14
/IRQM4
33
/SELECT

15
/IRQM5
34
RD/WR

16
/IRQM6
35
/STRB

17
/IRQM7
36
/RES_1553

18
/FS0_W0
37
ADC_BUSY

19
/FS0_W1
38
READ/CONV_AD

Table 3 PL I/F board: CN1 pin function

12   Printouts 

Printouts obtained during the test shall be reported in the test report. 

13  DEVIATION

In case that for any reason the test procedure has to be changed, the change shall be described in a Procedure Variation Sheet (PVS) attached to this document in Table 13‑1.

The PVS shall contain:

-
Reference to the procedure to be changed 

-
Reference to the relevant test, procedure page and paragraph

-
Description of the change

-
Reason for change

-
Engineering and QA signature 

-
Customer signature (when required).

13.1 Procedure variation sheet

The Procedure Variation Sheet is shown in Table 13‑1.

PROCEDURE VARIATION SHEET

Test procedure Ref.:
Page revised
Para. revised

Description of changes:

Reason for changes:

CONCURRENCE

TEST COND
P.A.
ENG.
CUSTOMER

Table 13‑1


















[image: image8.emf]LCK+


T


LTX+


1T min


LCK-


T


LTX-


1T min


CH1


CH3


CH2


CH4


T=3,2us


T=3,2us




LCK+

T

LTX+

1T min

LCK-

T

LTX-

1T min

CH1

CH3

CH2

CH4

T=3,2us

T=3,2us

[image: image9.emf]LRX


1T min


T


T=3,2us


T=3,2us


CH1


CH2


T


LCK+


LCK-


T




LRX

1T min

T

T=3,2us

T=3,2us

CH1

CH2

T

LCK+

LCK-

T

[image: image10.emf]LCK+


T


LTX+


1T min


T=3,2us


CH1


CH2


T


T=3,2us


LCK-


1T min


CH4


LTX-


CH3




LCK+

T

LTX+

1T min

T=3,2us

CH1

CH2

T T=3,2us

LCK-

1T min

CH4

LTX-

CH3

[image: image11.emf]LRX


echo


1T min


T


T=3,2us


LCK+


T


T=3,2us


T


LCK-


CH2


CH1


CH3




LRX

echo

1T min

T

T=3,2us

LCK+

T

T=3,2us T

LCK-

CH2

CH1

CH3

[image: image12.emf]CK


T


Data


CH2


CH3


T=0,4us


1T min


Start


Gate


CH1




CK

T

Data

CH2

CH3

T=0,4us

1T min

Start

Gate

CH1

