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1. Introduction

The 32-channel RS-232/422 Adapter Unit converts RS-232outputs of Cyclades terminal server to RS-422 for DCOPS control. No control is required for this unit.
2. Construction

The 32-channel RS-232/422 Adapter Unit is performed as standard 1U 19” sub-rack. It consists of two similar 16-channel printed circuit boards 12.4” x 9.375” (315 x 238.13 mm).
The 32-channel RS-232/422 Adapter Unit has 32 input connectors at the rear panel, 32 output connectors at the front panel and AC plug with switch and fuse holder at the rear panel. Apart from those each board has two LV connectors for connections to AC/DC converter arranged at the mounting chassis of the sub-rack. The AC/DC converter provides three output voltages +12V, +5V, and -12V in respect to total GND.
3. Circuit Diagram

All adapter channels are identical and consist of RS-232 receivers DS14C89A (U1, U7, U13, U19), RS-232 line drivers DS14C88 (U2, U8, U14, U20), and RS-422 drivers/receivers MAX3490 (U3-U6, U9-U12, U15-U18, U21-U24).The RS-232 line drivers are supplying by +12V and -12V provided by the AC/DC converter; the RS-232 receivers are supplying by +5V provided by the AC/DC converter also. +3.3V used for RS-422 drivers/receivers is produced by LDO linear regulator LM3940IT-3.3 (U25) from +5V. Three LEDs (D1A, D1B, D1C) arranged at the front panel indicate presence of +12V, +3.3V, and -12V.

4. Functioning

The 32-channel RS-232/422 adapter unit does not need in any control. It works properly if all connections are correct.

5. Debugging and Testing

Necessary equipment:

· Computer running under Windows (2000, XP) connected to Ethernet
· Cyclades terminal server connected to Ethernet

· 12 – 15 V power supply (D15V)

· DCOPS Interface board #1

· DCOPS Readout board

· RS-232 serial link RJ45/RJ450 cable jumper – 32 ea
· RS-422 serial link Molex SL/RJ12 cable

· LV cable for the DCOPS interface board

· AC power cord for the adapter unit
· Digital voltmeter

· Oscilloscope
Software to be used:

· Hyper Terminal application

· Custom software for DCOPS control through the Cyclades terminal server

Properly manufactured 32-channel RS-232/422 adapter unit does not require any adjustments and should work correct at once.

1. Check the assembled boards visually. It must not have visible damages. All components and their values must be in accordance with documents.

2. Check interconnections between boards, AC/DC converter, and AC plug/fuse/switch unit.

3. Perform all connections according to Fig. 1.

4. Connect the adapter unit under test to AC line and turn on it. 

5. Check LEDs at the front panel showing a presence of secondary DC voltages.

6. Turn on the 15V power supply.

7. Check +12V, +5V, and -12V output voltages of the AC/DC converter.
8. Check +3.3V output voltage of the LDO voltage regulator at each board.

9. Run custom software for DCOPS control through the Cyclades terminal server.

10. Input Port[m]nTT command from a keyboard, check a response of the readout board (m = number of port; n = number of the readout board).
11. Repeat the test p. 10 for all other outputs of the adapter unit.

6. Troubleshooting and Maintenance

6.1. Output voltages of the AC/DC converter are wrong.

· Check an input AC voltage; it should be 85 – 240 V.

· Turn off power supplies.

· Disconnect LV cables from both adapter boards.

· Check a resistance of +12V, +5V, and -12V in respect to GND; they must not be shortened. Remove malfunction if any.

· Check values of the R9 and R10 resistors.

· If the previous checks do not discover a reason of failure, replace the TPMS15512C AC/DC converter.

6.2. Output voltage of the voltage regulator is wrong.

· Check an input voltage; it should be 5 V.

· Turn off power supplies. Check a resistance of +3.3V conductor in respect to GND; it must not be shortened.

· Check polarity of the C20 tantalum capacitor (a white band marks a positive pad).

· If the previous checks do not discover a reason of failure, replace the U25 LM3940IT-3.3 integrated circuit.

6.3. There is no response of the readout board.

· Check correspondence of the port number and command board number to the real settings.

· Check downstream data transfer for the failed channel:

· Press and hold a key “7” at a keyboard,

· Check signal path through:

· RS-232 receiver DS14C89A (U1, U7, U13, U9) pins 1(3, 4(6, 10(8, 13(11

· MAX3490 driver (U3-U6, U9-U12, U15-U18, U21-U24) pins 3(5, 6

· Remove a found malfunction.

· Check upstream data transfer for the failed channel:

· Turn off power supplies, change the readout board number to “0” (remove all jumpers) and turn on power supplies again. Now the readout board transfers data continuously.

· Check signal path through:

· MAX3490 receiver (U3-U6, U9-U12, U15-U18, U21-U24) pins 8, 7(2

· RS-232 driver DS14C88 (U2, U8, U14, U20) pins 2(3;

4, 5(6; 9, 10(8; 12, 13(11

· Remove a found malfunction.

7.     Specification

General

Size of the unit


1U 19” 9.44” depth
Dimensions of the board 

12.400" x 9.375"
Input connectors In1-In32

4-port RJ45 jack SS-668804-NF
Output connectors Out1-Out32
Molex SL header 70553-0005
LV internal connectors

Molex SL header 70553-0005
Power consumption


15 W

AC voltage



85 – 240 VAC

Specification of connectors

Input  connectors In1 – In32:

	Pin
	Name

	1
	-

	2
	-

	3
	TxD

	4
	GND

	5
	-

	6
	RxD

	7
	-

	8
	-


Output connectors Out1 - Out32:

	Pin
	Name

	1
	-

	2
	TxD+

	3
	TxD-

	4
	RxD+

	5
	RxD-

	6
	-


 LV internal connectors (J21 – J22):

	Pin
	Name

	1
	-12V

	2
	GND

	3
	GND

	4
	+5V

	5
	+12V

	6
	-


Fig. 1. The 32-channel RS-232/422 Adapter Unit
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Fig. 1. Test of the decoupler. Diagram of connections
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