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1.0 D09‑E2442 Fanout Assembly and Test Procedure

This assembly and test procedure shall be used in addition to Accelerator Controls Section Specification ACS/94-4 Revision A Rev, Dated 11/2/94. If there is a conflict, Accelerator Controls Section Specification ACS/94-4 Revision A Rev, Dated 11/2/94 takes precedence.

1.1 D09‑E2442 Fanout Assembly 

Reference drawings: 

       D09‑E2436 Schematic Diagram ‑ Fanout Assembly 

       D09‑E2439 Front Panel Drill & Screening ‑ Fanout Assembly

       D09‑E2441 Printed Wiring Board Assembly ‑ Fanout Assembly

       D09‑E2442 Front Panel Assembly ‑ Fanout Assembly

       PLD188 PAL Design Listing (CUPL format)

NOTE: Drawings of fiber optic version have been removed, however the fiber optic components show on some drawings. The AT&T RX1352E fiber optic receiver was discontinued after the Fanout Assembly was designed.

1.2 Hazards 

The D09‑E2442 Fanout Assembly is powered by 110 VAC 60 Hz. Care should be taken when the vented cover plate is removed, and working near the assembly power supply.  The line cord input contains hazardous voltages.

2.0 Assembly and Testing 

2.1 Printed Wiring Board Assembly

2.1.1 Printed Wiring Board Acceptance

To perform the following test, the following equipment is required:

1.
multimeter

Procedure: 

1. With no components installed, test for a short between the GROUND (E40) and +5V (E39) planes. 

2.1.2 Partial Printed Wiring Board Assembly

Assemble the printed wiring board as shown in drawing D09‑E2441, printed wiring board fanout assembly, but don't install the integrated circuits.

2. The assembled printed wiring board using drawing D09-E2441. However, don’t install the integrated circuits.

3. At this time connect red and black power wires, and lugs, drawing D09-E2442 items 14, 15, and 20 respectively. The power lead wire length is approximately 5 inches. The red lead connects to +5V (E39), and the black lead GROUND (E40).

2.1.2.1 Partial Assembly Test 

To perform the following test, the following equipment is required:

1.
multimeter

Procedure: 

4. Using multimeter determine that no short developed between the red (+5V E39) and black (GROUND E40) leads. 


2.1.3 Program/verify Programmable Integrated Circuit U4, PLD188, 22V10 

5. PROM listing found in PLD188 file.

6. Program using a programmer such as a Stag 3000 Universal Programmer equipped with a Zm 3000 personality module.

7. Following programming, label the programmed part using the device name PLD188, date, and checksum.

2.1.4 Jumper Patching

2.1.4.1 Jumper Patching 

Using jumper link item 17, drawing D09-E2441, patch the assembly in the following location: 

1.
J18 LSEL: jumper on ‑ wire input 

NOTE: Jumper order on printed wiring board is J23, J18, J19, J20, J21, J22 (left to right).

2.1.5 Complete Printed Wiring Board Assembly

8. The install printed wiring board integrated circuits using drawing D09-E2442.

2.1.6 Final Printed Wiring Board Assembly Tests 

To perform the following tests, the following equipment is required:

9. A current limiting laboratory 5 VDC power supply

10. D09‑E2530 Fanout Assembly Test Box

3.
Two short twin‑axial cable assembly with Amphenol 31‑2226 connectors on both ends (note 1).

11. Two Amphenol 31‑2225 bulkhead connectors.

5.
Pomona Box twin-axial to BNC converter box (differential to single‑ended converter).

6.
Oscilloscope (minimum: analog dual trace oscilloscope with 100 MHz bandwidth).

Procedure: 

12. Set the power supply to 5.0 VDC, current limit to 2 ADC.

13. Connect the printed wiring board red lead to +5V, and the black lead GROUND).

14. Apply primary power to the power supply, and turn on DC voltage using preset current limit. 

15. Check the current drawn by the printed wiring board assembly. The assembly should be no more than 0.7 ADC. If the power supply current limits ‑ immediately turn off the primary power, and check for shorts or reverse insertion of integrated circuits. 

16. Check the integrated circuits for excessive heating (excessive means: cannot hold finger on circuit while operating), indicating (DIP) reverse insertion in the module.

17. Turn off the power supply.

18. Insert one end of a twin‑axial cable assembly into D09‑E2530 fanout assembly test box output. Insert the Amphenol 31‑2225 bulkhead connector into the other end of twin‑axial cable assembly. Insert an bulkhead connector terminal pins into J1, E‑points 1 and 2. The bulkhead connector will stay in place without solder.

19. Set the  D09‑E2530 fanout assembly test box XMIT COUNTER-XMIT SWITCH to its middle (straight up) position. This produces a 10 MHz square wave output. 

20. Insert one end of a twin‑axial cable assembly into the Pomona Box twin-axial connector. Insert an Amphenol 31‑2225 bulkhead connector into the other end of twin‑axial cable assembly. Connect the Pomona box BNC connector to the oscilloscope input.

21. Set the power supply to 5.0VDC, current limit to 2ADC.

22. Connect the red lead to +5V (E39), and the black lead GROUND (E40). Connect the D09‑E2530 fanout assembly test box to the power supply. Apply primary power to the power supply, and turn on DC voltage using preset current limit. The D09‑E2530 fanout assembly test box requires less than 0.2 ADC, and should not overload the power supply current setting.

11.
Insert the free end of the Pomona box into J2, and set the oscilloscope to observe two 10 MHz cycles. If the 10 MHz is present, examine the output at J3 through J17. If any signals are missing, proceed to troubleshooting.

If the above procedure fails, use the following troubleshooting:

23. Check that jumper J18, is installed. 

24. With the D09‑E2530 fanout assembly test box connected to E-points 1 and 2. Check the test box output with the oscilloscope.  Ground probe one to the printed wiring board ground.  With probe one, examine transformer U10 output U10-1, and U10-3.  Warning: transformer U10 appears to be a 6‑pin DIP, however the "dot" in the transformer case identifies pin 6 ‑ not pin 1. For assembly only, the "dot" is considered pin 1.

25. With probe one, examine differential receiver output U2-3 . At this point the signals should be TTL amplitude, and the signal should look "cleaner" than the transformer input. 

26. If the AT&T circuit is present. With probe one, examine AT&T data output U3‑9. The TTL amplitude signal should be a "perfect" representation of the test box input.

27. With probe one, examine PLD188 (22V10) outputs U4‑17, U4‑18, U4‑19, and U4‑20.

28. With probe one, examine differential driver U5, U6, U7, and U8 outputs pairs 2 & 3, 6 & 5, 10 & 11, and 14 & 13. With no load, the outputs should be TTL amplitude.

2.1.6.1 LED Driver Tests ‑ LEDs not installed 

To perform the following tests, the following equipment is required:

29. D09‑E2530 Fanout Assembly Test Box

2.
Two short twin‑axial cable assembly with Amphenol 31‑2226 connectors on both ends.

30. Two Amphenol 31‑2225 bulkhead connectors.

31. Spare LED such as, item 4 or 5, drawing D09E2442.

Procedure: 

1.
Insert one end of a twin‑axial cable assembly into D09‑E2530 fanout assembly test box output. Insert the Amphenol 31‑2225 bulkhead connector into the other end of twin‑axial cable assembly. Insert an bulkhead connector terminal pins into J1, E‑points 1 and 2. The bulkhead connector will stay in place without solder.

32. Set the D09‑E2530 fanout assembly test box XMIT COUNTER-XMIT SWITCH to its middle (straight up) position. This produces a 10 MHz square wave output. 

33. Set the power supply to 5.0VDC, current limit to 2ADC.

34. Connect the red lead to +5V (E39), and the black lead GROUND (E40). Connect the D09‑E2530 fanout assembly test box to the power supply. Apply primary power to the power supply, and turn on DC voltage using preset current limit. The D09‑E2530 fanout assembly test box requires less than 0.2 ADC, and should not overload the power supply current setting.

35. Select a LED, any color, bend the leads to span between E-points 35-36 or 37-38.

36. Determine the LED flat side. The flat side connects to the odd numbered E-points. Check the +5V E-points by touching the LED to the E-points 35-36. Check the INPUT E-points by touching the LED to the E-points 37-38. In both cases, the LED should illuminate.

37. Disconnect the fanout test box input (J1).  Check the INPUT E-points by touching the LED to the E-points 37-38.  The LED shouldn’t illuminate.

2.2 Front Panel Final Assembly

To assemble the front panel assembly, components from drawing D09-E2442 parts list are rewired, a D09‑E2439 front panel, and D09‑E2441 tested printed wiring board assembly are required.

38. Install LED indicators items 4, 5, and 7.  LED indicators, items 4 and 5 orientation, lead on LED flat side to odd numbered E‑points.  Do not bend the LED leads at this time.

39. Install Amphenol connectors, item 6.  Tighten the bulkhead nut hand tight. 

40. Install printed wiring board assembly D09‑E2441 on front panel D09-E2439 by inserting Amphenol connector pins through J1 through J17 E-points.  Tighten the bulkhead nuts.  Attach printed wiring board assembly to the front panel by soldering J1 through J17 E-points.

41. Check LED orientation; lead on LED flat side to odd numbered E‑points.  Bend the leads down over the E-point solder tabs, and trim if necessary.  Solder LED leads to E-points. 

42. Attach chassis bottom D09‑M‑769 to front panel.  Attach power supply to chassis bottom.  Connect power supply to printed wiring board power leads.  Chassis bottom D09-M-769 contains a power supply terminal strip screwdriver assess slot.

43. Install grommet, item 18, in chassis top, D09‑M‑771.  Run power cord, item 17, though chassis top assess hole grommet.  Attach lugs, item 20, to power cord.  Connect the primary power cable to the power supply.  Connect protective ground lead.  Insert power supply terminal strip protective shield.

44. Attach chassis top to chassis bottom

2.2.1 Front panel Final Assembly Tests

To perform the following tests, the following equipment is required:

45. D09‑E2530 Fanout Assembly Test Box

2.
Two short twin‑axial cable assembly with Amphenol 31‑2226 connectors on both ends.

3.
Two Amphenol 31‑2225 bulkhead connectors.

46. Pomona Box twin-axial to BNC converter box differential to single‑ended cable.

47. A current limiting laboratory 5 VDC power supply

6.
Oscilloscope (minimum: analog dual trace oscilloscope with 100 MHz bandwidth).

Procedure: 

48. Connect primary power.  The +5V DC LED should illuminate red.  If not remove primary power and recheck the final assembly.

49. Set current limiting laboratory 5 VDC power supply to 1A DC. Connect current limiting laboratory 5 VDC power supply to D09‑E2530 fanout assembly test box, and apply power.

50. Connect D09‑E2530 fanout assembly test box output to J1 input. The J1 INPUT LED should indicate green as the carrier is detected. 

51. Connect the Pomona box BNC cable end to an oscilloscope input. Connect the twin‑axial connector to J2 through J17 and test for a normal TTL level output.

2.2.2 BNL Fanout Assembly Acceptance Tests

To perform the following tests, the following equipment is required:

52. D09‑E2530 Fanout Assembly Test Box

2.
Two short twin‑axial cable assembly with Amphenol 31‑2226 connectors on both ends.

3.
Two Amphenol 31‑2225 bulkhead connectors.

53. Pomona Box twin-axial to BNC converter box differential to single‑ended cable.

54. Multimeter

6.
Oscilloscope (minimum: analog dual trace oscilloscope with 100 MHz bandwidth).

Procedure:

55. Examine the fanout assembly for workmanship and completeness.  If not complete, reject the assembly.

56. Examine each front panel twin-ax connector. The insulated (white) half should have a female pin, and the other half a male pin. If twin-ax connector improperly assembled reject the assembly.

57. Examine each twin-ax connector to determine that the connector was properly fastened to the front panel. If not properly fastened, reject the assembly.

58. Using the multimeter, determine that the twin-ax connector shells are conductive to each other, and the front panel.  If conductance measurements fail, reject the assembly.

59. Connect primary power.  The +5V DC LED should illuminate red.  If not remove primary power and reject the assembly.

60. Connect D09‑E2530 fanout assembly test box output to J1 input. The J1 INPUT LED should indicate green as the carrier is detected. If not remove primary power and reject the assembly. 

61. Connect the Pomona box BNC cable end to an oscilloscope input. Connect the twin‑axial connector to J2 through J17 and test for a normal TTL level output.

