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Introduction

This specification allows EVN Station Unit, individual plug-In printed circuit modules to be tested. It is designed to allow fault-finding to module level. Each section is self-contained and may be used alone or in conjunction with other sections. It is assumed that a tested working card frame is used and that modules will be further system-tested before final release.
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1
SUB-ASSEMBLY TESTING - GENERAL INSTRUCTIONS

1.1
Before testing this assembly ensure that the following procedure is observed.


a)
Ensure that each assembly to be tested has been visually inspected.


b)
Ensure that all test equipment carries a current calibration label.

1.2
Any repairs, changes of components etc. should be carried out carefully and the affected area cleaned properly. (Note that cleaning of complete assemblies in an ultrasonic bath is rarely permitted due to the possible subsequent failure of switches and some types of component).

1.3
Static sensitive devices should be handled carefully at an electrostatic safe workstation.

1.4
Before plugging in and unplugging Assemblies, Modules and Printed Circuit Boards, ensure that the Power is OFF.  Plugging Boards into a live system can damage the Board and impair long term reliability.

2
Test Facilities

2.1
Equipment Required.


Station Unit Test Rack comprising known good:

· Card Frame & Backplane, P&G part number: 1600010025

· 1 x MVME712M Transition Module, P&G part number: WS62464

· 1 x MVME167-00 Single Board Computer, P&G part number: WS62463, with PROMs 1690020500 and 1695020500 fitted. (i.e. an SUCC)

· 1 x Data Input Module, P&G part number: 1600030000

· 1 x Delay Control Module, P&G part number: 1600030015 

· 2 x Delay Memory Module, P&G part number: 1600030016


D.C. Voltmeter


PC with the following installed and configured:

· NE2000 compatible ethernet card, BNC output.

· PC/TCPR Network software kernel for DOS 4.0

· AUTEXEC.BAT and CONFIG.SYS files set up for tftp server.

· RAM.HEX  - file to be downloaded to SUCC

· TFTPSERV.BAT - batch file to setup PC as TFTP server.


2 off BNC “T” pieces


2 off BNC 50 Ohm terminations


1 off BNC - AUI transceiver e.g. Allied Telesis model AT-MX10


BNC - BNC, RG58 coax cable


Dumb Terminal
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Test Set Up
 


Fit the AUI transceiver to the Ethernet connector on the MVME712M Transition Module.


Using the coaxial cable connect the PC BNC Ethernet to the AUI module via the “T” pieces with 50 Ohm terminators at each end.


Fit the known good SUCC and DIM which are to be used in the test rack.


Power up the PC and select TFTP server configuration from the boot menu (this will be the default which will come up after a few seconds).


Once only, or if the SUCC is changed, carry out the procedure detailed in 3.3.3 to set up the non-volatile TFTP download parameters in the SUCC.

TESTS

3
Station Unit Control Computer (SUCC) Tests

3.1
Configuration check


On the SUCC under test ensure that headers J1, J2, J6 and J7 are fitted with jumpers as follows (factory configuration):



J1: 1-2, 3-4, 5-6, 7-8, 9-10, 11-12, 13-14, 15-16 (i.e. all 8 fitted)

J2: 1-2

J6: 2-3

J7: 2-3


Ensure that the following EPROMS are fitted:



Location
EPROM 



XU1
1690020500

XU2
1695020500


Ensure that the SU Test rack is disconnected from power.

3.2
SUCC power supply loading.

3.2.1
Objective:

Make sure that the power supply levels on the Station Unit Control Computer board are within tolerance.

3.2.2
Test Method.


Remove the SU Test Rack’s own SUCC


Fit the SUCC under test and apply power.

Check the voltage between 0V ,on J3/pin14, and 5V  on J3/pin1 (J3 is just behind the front panel of the SUCC). The expected result is 5V +/-0.25V.


Locate diodes CR1 and CR2 at the rear of the SUCC between P1 and P2.


Check the voltage between 0V, on J3/pin14, and +12V, on the anode of CR1. The expected result is +12V+/-0.25V.


Check the voltage between 0V, on J3/pin14, and -12V, on the anode of CR2. The expected result is -12V+/-0.25V.

Turn off the power.

3.3
SUCC Communications 

3.3.1
Objective:

Test that the SUCC can communicate with external terminals and with other boards via the VME backplane.
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Test Method:
Connect a dumb terminal to the Console port of the MVME 712  (setup: 9600/8/n/1) 

Fit a known good Data Input Module in position DIM1

Apply power to the Test Rack

Hit a key on the terminal keyboard within 3 seconds.

Type M for modify and select the following:


Mode 4 [run ftp boot loader]


This board’s IP address [...] set to 192.9.200.7


Subnet mask [N]


Shared memory network interface [N]


Default gateway [N]


Multiprocessor system [N]


Baud rate for serial channels [9600]


Bus address [1000000]


IP address of TFTP boot loader [192.9.200.130]


File name... [c:\sutest\ram.hex ]


How long to delay... [3]

Then chose “C” to continue.

Observe the PC screen and confirm that the following messages are displayed:


a) PC/TCP TFTP server initialised


b) Host 192.9.200.7 reading file c:\sutest\ram.hex


.............


transfer successful

Observe the DIM LED’s and confirm that they sequence through red, yellow, green and off.


Switch Off

4
Data Input Module (DIM) Tests

4.1
Configuration check


On the board under test ensure that header LK1 is fitted with a jumper linking pins 2 and 3.  (Note: pins are numbered anti-clockwise.)

4.2
DIM power supply loading.

4.2.1
Objective:

Make sure that the power supply levels on the DIM are within tolerance.

4.2.2
Test Method.


Ensure that the SU Test Rack is disconnected from power.

Fit the Test Rack SUCC and connect to the PC as in 2.3
Make a note of the serial number of the DIM under test.

Remove the Test Rack DIM and fit the DIM under test in position DIM0


Connect and switch on mains power


Check the voltage between 0 volts, on PL2/E37, and 5 VOLTS on the end of L1 nearer PL1 (i.e. after the input filter)


Confirm that the voltage measured is 5V ± 0.25V.


Check the voltage between 0V and +12V on the spade connectors at the rear of the Test Rack. The expected result is +12V+/-0.25V.


Check the voltage between 0V and +12V on the spade connectors at the rear of the Test Rack. The expected result is -12V+/-0.25V.


Switch off.

4.3
Test DIM VME Interface and Control.

4.3.1
Objective:


To check that the DIM VME interface is operating and that the board serial number is correctly coded and readable.

4.3.2
Test Method.


Switch on power

After the SUCC initialisation sequence, confirm that the DIM LED’s sequence through red, yellow, green and off.

Observe the SUCC console output and confirm that the following messages are displayed on the VDU (note the following is soon overwritten):



DIM0 Ser. No. XXXX Type 0 REV 0

DIM1 NOT FOUND




where XXXX correctly matches the board under test serial number.


Switch off Power

5
Track Recovery Module (TRM) Tests

5.1
Configuration check


On the board under test ensure that linkable headers are fitted with jumpers as follows:



Header
Links


J2
3-4

J3
1-2

J4
1-8,2-7

J5
4-11

J7
1-8

(Note: pins are numbered anti-clockwise.)

5.2
TRM power supply loading.

5.2.1
Objective:

Make sure that the power supply levels on the TRM are within tolerance.

5.2.2
Test Method.


Ensure that the SU Test Rack is disconnected from power.

Fit the Test Rack SUCC and connect to the PC as in 2.3
Make a note of the serial number of the TRM under test.

Fit the TRM under test in position TRM0.


Switch on power.


Check the voltage between 0 volts, on TP2, and 5 VOLTS on  the farther end of L1.


Confirm that the voltage measured is 5V ± 0.25V.


Check the voltage between 0V and +12V on the spade connectors at the rear of the Test Rack. The expected result is +12V+/-0.25V.


Check the voltage between 0V and -12V on the spade connectors at the rear of the Test Rack. The expected result is -12V+/-0.25V.


Switch off.

5.3
Test TRM VME Interface and Control.

5.3.1
Objective:


To check that the TRM VME interface is operating and that the board serial number is correctly coded and readable. 


These test also confirm correct operation of the following:



Microcontroller 

FPGA programming

Front panel LEDs



5.3.2
Test Method.


Connect the Dumb Terminal to the RS232 9pin D-type on the front panel of the TRM under test. Set up the terminal for 19200/8/n/1.


Connect and switch on mains power.


Observe the terminal and confirm that the following is printed:

Task ‘DIAG’ started…

Trm micro firmware version  000041vv

Ser. No. xxx TYPE 1 REV 1

XILINX device initialised

XILINX device programmed

Timers set for PCB ISSUE 00000001

TRM Deskew RAM sampled selftest

TRM Deskew RAM sampled selftest complete 00FF

Message handler is running

Start mshnd SUCCESS 00000000

Where:
 vv is the current microcode issue, 
 xxx correctly matches the board under test serial number.


Confirm that TRM front panel LEDs 0-7 cycle though Red, Yellow, Green, Off then Yellow. (this happens quickly)


Observe the TRM “FPGA RDY” LED and confirm that this lights and stays illuminated following the cycling of LEDs 0-7. If any FPGA fails to programme the RDY LED will not light and the associated LED 0-7 will be off. 


When the message “TRM Deskew RAM sampled self-test” appears observe the LEDs 0-7 and confirm that after a few seconds they have all turned green.


N.B. the diagnostic LED information will remain until the TRM is configured by the C3. Re-cycle power as necessary to repeat any of the above observations.


Switch off power.

6
Channel Recovery Module (CRM) Tests

6.1
Configuration check


On the board under test ensure that linkable headers are fitted with jumpers as follows:



Header
Links


LK16
3-4, 6-7

LK17
5-6

LK18
4-11

LK19
1-8, 2-7

(Note: pins are numbered anti-clockwise.)

6.2
CRM power supply loading.

6.2.1
Objective:

Make sure that the power supply levels on the CRM are within tolerance.

6.2.2
Test Method.


Ensure that the SU Test Rack is disconnected from power.

Fit the Test Rack SUCC and connect to the PC as in 2.3
Make a note of the serial number of the CRM under test.

Fit the CRM under test in the CRM slot


Connect and switch on mains power


Check the voltage between 0 volts, on TP2, and 5 VOLTS on  the farther end of L1.


Confirm that the voltage measured is 5V ± 0.25V.


Check the voltage between 0V and +12V on the spade connectors at the rear of the Test Rack. The expected result is +12V+/-0.25V.


Check the voltage between 0V and -12V on the spade connectors at the rear of the Test Rack. The expected result is -12V+/-0.25V.


Switch off.

6.3
Test CRM VME Interface and Control.

6.3.1
Objective:


To check that the CRM VME interface is operating and that the board serial number is correctly coded and readable.


These test also confirm correct operation of the following:



Microcontroller 

FPGA programming

Front panel LEDs



6.3.2
Test Method.


Connect the Dumb Terminal to the RS232 9pin D-type on the front panel of the CRM under test. Set up the terminal for 19200/8/n/1.


Connect and switch on mains power.


Observe the terminal and confirm that the following is printed:

Ser. No. xxx TYPE 2 REV F

SW ver. No.  000041vv

Table Address 00200BB0

root is starting the crm tasks

XILINX device initialised

XILINX device programmed

CLKGEN and DMUX registers initialised

ounters (sic) loaded

CTP register initialised

XBAR table initialised, no verification

data written to XBAR switch, no verification

XBAR switch outputs configured, no verification

message handler tack running

cross bar handler is running

Message Handler is Started

message handler is waiting 00000000

Where:
 vv is the current microcode issue, 
 xxx correctly matches the board under test serial number.


Observe the CRM “FPGA RDY” LED and confirm that this lights and stays illuminated. 


Observe the remaining CRM front panel LEDs.  Confirm that they are all initially ON. Confirm that after a short interval the LEDs adopt the following state:

LED
STATUS

0
OFF

1
OFF

2
OFF

3
OFF

MXC0
OFF

MXC1
ON

MXC2
OFF

1BIT
ON


N.B. the diagnostic LED information will remain until the CRM is configured by the C3. Re-cycle power as necessary to repeat any of the above observations.


Switch off power.

7
Phase Calibration Module (PCM) Tests

7.1
Configuration check


On the board under test ensure that linkable headers are fitted with jumpers as follows:



TBD

7.2
PCM power supply loading.

7.2.1
Objective:

Make sure that the power supply levels on the PCM are within tolerance.

7.2.2
Test Method.


Ensure that the SU Test Rack is disconnected from power.

Fit the Test Rack SUCC and connect to the PC as in 2.3
Make a note of the serial number of the PCM under test.

Fit the PCM under test in the PCM slot


Connect and switch on mains power


Check the voltage between 0 volts, on TP1, and 5 VOLTS on  the farther end of L1.


Confirm that the voltage measured is 5V ± 0.25V.


Check the voltage between 0V and +12V on the spade connectors at the rear of the Test Rack. The expected result is +12V+/-0.25V.


Check the voltage between 0V and -12V on the spade connectors at the rear of the Test Rack. The expected result is -12V+/-0.25V.


Switch off.

7.3
Test PCM VME Interface and Control.

7.3.1
Objective:


To check that the PCM VME interface is operating and that the board serial number is correctly coded and readable.


These test also confirm correct operation of the following:



Microcontroller 

FPGA programming

Front panel LEDs



7.3.2
Test Method.


Connect the Dumb Terminal to the RS232 9pin D-type on the front panel of the PCM under test. Set up the terminal for 19200/8/n/1.


Connect and switch on mains power.


Observe the terminal and confirm that the following is printed:


TBD


Ensure that the Green FPGA LED on the front panel is illuminated indicating successful programming of the FPGAs.


Observe the remaining PCM front panel LEDs.  Confirm that they all flash ON then OFF.


Re-cycle power as necessary to observe the above.


Switch off power.

8
Delay Control  Module (DCM) and Delay Memory Module (DMM) Tests

8.1
Configuration check


On the board under test ensure that linkable headers are fitted with jumpers as follows:

(Note: pins are numbered anti-clockwise.)


DCM:


Header
Links



LK1
1-2

LK2
2-9

LK3
2-3

LK4
1-2, 5-6

LK5
3-4

LK6
1-8, 2-7, 3,6, 4-5

LK7
1-8, 3-4

LK8
4-11




DMM:



Header
Links



JP1
2-3

JP2
1-2

JP9
1-2

LK1
1-8

JP3,4,5
JP4/4-JP5/4

8.2
DCM power supply loading.

8.2.1
Objective:

Make sure that the power supply levels on the DCM are within tolerance.

8.2.2
Test Method.


Ensure that the SU Test Rack is disconnected from power.

Fit the Test Rack SUCC and connect to the PC as in 2.3
Make a note of the serial number of the DCM under test.

Fit the DCM under test in the DCM slot


Connect and switch on mains power


Check the voltage between 0 volts, on TP6, and 5 VOLTS on  the farther end of L1.


Confirm that the voltage measured is 5V ± 0.25V.


Check the voltage between 0V and +12V on the spade connectors at the rear of the Test Rack. The expected result is +12V+/-0.25V.


Check the voltage between 0V and -12V on the spade connectors at the rear of the Test Rack. The expected result is -12V+/-0.25V.


Switch off.

8.3
DMM power supply loading.

8.3.1
Objective:

Make sure that the power supply levels on the DMM are within tolerance.

8.3.2
Test Method.


Ensure that the SU Test Rack is disconnected from power.

Fit the Test Rack SUCC and connect to the PC as in 2.3
Make a note of the serial number of the DMM under test.

Fit the DMM under test in DMM0 slot


Connect and switch on mains power


Check the voltage between 0 volts, on TP1, and 5 VOLTS on the end of L1 nearer to U40.


Confirm that the voltage measured is 5V ± 0.25V.


Check the voltage between 0V and +12V on the spade connectors at the rear of the Test Rack. The expected result is +12V+/-0.25V.


Check the voltage between 0V and -12V on the spade connectors at the rear of the Test Rack. The expected result is -12V+/-0.25V.


Switch off.

8.4
Test Delay Module VME Interface and Control.

For these tests the DCM and DMM must be tested as a group. Use known good boards to make up a full set of one DCM and two DMMs

8.4.1
Objective:


To check that the DCM VME interface is operating and that board serial numbers are correctly coded and readable.


These test also confirm correct operation of the following:



DCM Microcontroller 

DCM/DMM interface

DCM and DMM FPGA programming

Front panel LEDs



8.4.2
Test Method.


Ensure that power to the test rack is disconnected.


Install DCM and 2 off DMMs in their respective slots.


Connect the Dumb Terminal to the RS232 9pin D-type on the front panel of the DCM. Set up the terminal for 19200/8/n/1.


Connect and switch on mains power.


Observe the terminal and confirm that the following is printed:

DCM SW version. No.  000041vv

DCM Ser. No. xxx TYPE 4 REV F

DMM 0 Ser. No. xxx TYPE 5 REV F

DMM 1 Ser. No. xxx TYPE 5 REV F

FPGA – Task is running

FPGA – DCM FPGA initialised

FPGA – DCM FPGA programmed

CLKGEN and DMUX registers initialised

DCM Health 00000002

DMM 0 Health 000000FF

DMM 1 Health 000000FF

FPGA – Task suspended

ROTC – Task is running.

TOTC – Task is running

MSGE – Task is running

Address of transLo is 00201F34

Address of transHi is 00202114

Where:
 vv is the current microcode issue, 
 xxx correctly matches the board under test serial number.


Ensure that the Green FPGA RDY LED on the front panel of the DCM is illuminated indicating successful programming of the FPGAs.


Confirm that the green FPGA RDY LED, first on DMM0, then on DMM 1, flashes 7 times then remains illuminated.

Observe the remaining DCM front panel LEDs and confirm that they sequence through red, yellow, green and off.


N.B. the diagnostic LED information will remain until the DCM is configured by the C3. Re-cycle power as necessary to repeat any of the above observations.


Switch off power.

END OF TESTS
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