SR192 TERMINATION RECOMENDATIONS

A.  SR192 Output waveforms 

The following waveforms are from an SR105 which has an 74AS240 TTL output driver. To get adequate high-level drive, four 74AS240’s are paralleled. As such, the driver, itself, has a very low intrinsic output impedance, both for driving high and low. Talon inserts a series terminator on this output of 47 ohms. The combined impedance of the driver and the series termination is then about 50 to 55 ohms. This does not match the cable impedance of 100-110 ohms very well, so the un-terminated cable will exhibit overshoot and ringing as shown:

1) 3 foot ribbon cable with no termination [image: image1.png]Tek Run Trigd

1.00 V. M[40.0ns] Al Ch1 % 260mv|
W[70.20 %

1

4Jun 2002
10





Terminating the cable in its characteristic impedance will produce a much-improved waveform as follows (two lengths shown):
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3) 6 foot ribbon cable with 120 ( termination [image: image3.png]Tek Run Trigd
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A twisted pair cable has similar characteristics, as follows:
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5) 3 foot twisted pair with 120( termination [image: image5.png]Tek Run Trigd
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6) 6 foot twisted pair with 120 ( termination [image: image6.png]Tek Run Trigd
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The following waveforms are from an SR214. The driver on the SR214 has approx. a 20 ohm output impedance. Like the TTL driver, Talon adds a series terminator of 47 ohms. The combined output impedance is around 70 ohms. This is closer to the cable’s 100-110 ohm impedance, so that the resultant waveform at the end of the cable has less overshoot, as shown in the following waveform:
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A parallel termination improves this further, as shown for two cable lengths:
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3) 6 foot ribbon cable with 120 ( termination [image: image9.png]Tek Stop
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The twisted pair cable is a little worse than the ribbon cable, when un-terminated, but still quite well behaved.

4) 3 foot twisted pair cable with no termination [image: image10.png]Tek Stop
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Adding termination makes the waveform even more acceptable, as shown for two cable lengths:

5) 3 foot twisted pair with 120( termination [image: image11.png]Tek Stop
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6) 6 foot twisted pair with 120 ( termination 
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B. SR192 Input waveforms 

The SR192 I/O Modules generally have no input termination options . To examine the inputs waveforms for TTL, an SR105 was configured to wrap one channels outputs around to another channel’s inputs.  Looking at the receiver of the SR105 with no series terminator at the source gives the following waveform:

7) 3 foot ribbon cable with no termination [image: image13.png]



Adding a series terminator to the driver of 47 ohms yields a much improved waveform at the receiver, as follows (for 2 lengths of both flat and twisted pair cable):

8) 3 foot ribbon cable with 47( termination [image: image14.png]0750 ne 1.00 v O NORMAL





9) 6 foot ribbon cable with 47( termination [image: image15.png]0750 ne 1.00 v O NORMAL





10) 3 foot twisted pair with 47( termination [image: image16.png]nnnnnn





11) 6 foot twisted pair with 47( termination [image: image17.png]0750 ne 1.00 v O NORMAL





Athough the 47 ohm series resistor works fairly well, it still doesn’t match the cable impedance very well. As previously noted the parallel drivers, them selves have a very low intrinsic output impedance, so that the 47 ohm series resistor only bring the source impedance up to 50 to 55 ohms. Using a 82 ohm series resistor works even better, as follows:

12) 3 foot ribbon cable with 82( termination [image: image18.png]Reading Floppy Disk Drive
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13) 6 foot ribbon cable with 82( termination [image: image19.png]0750 ne 1.00 v O NORMAL





14) 3 foot twisted pair with 82( termination [image: image20.png]0750 ne 1.00 v O NORMAL





15) 6 foot twisted pair with 82( termination  [image: image21.png]0750 ne 1.00 v O NORMAL





Performing a similar wrap-around test on the SR214, we see that the variable voltage driver of the SR214 (which has more intrinsic output impedance, even with no additional series terminator) has a much improved waveform compared to the TTL driver, as shown:

7) 3 foot ribbon cable with no termination [image: image22.png]Reading Floppy Disk Drive
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Adding a series terminator of 47 ohms makes the waveform quite acceptable, as shown (for 2 lengths of both flat and twisted pair cable): 

8) 3 foot ribbon cable with 47( termination [image: image23.png]0750 ne 1.00 v O NORMAL





9) 6 foot ribbon cable with 47( termination [image: image24.png]0750 ne 1.00 v O NORMAL





10) 3 foot twisted pair with 47( termination [image: image25.png]Reading Floppy Disk Drive
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11) 6 foot twisted pair with 47( termination [image: image26.png]0750 ne 1.00 v O NORMAL





Increasing the series terminator further is somewhat detrimental to the edges of the waveform and may not be acceptable at the highest data rates, as shown:
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13) 6 foot ribbon cable with 82( termination [image: image28.png]Reading Floppy Disk Drive
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14) 3 foot twisted pair with 82( termination [image: image29.png]0750 ne 1.00 v O NORMAL





15) 6 foot twisted pair with 82( termination [image: image30.png]0750 ne 1.00 v O NORMAL





C. Conclusion

For the typical SR192 TTL and variable voltage output drivers, a parallel termination matching the cable impedance will give the best waveform. 

When driving into the SR192 TTL or variable voltage inputs, a source termination matching the cable impedance will give the best results. Note: the “source termination” is the sum of the drivers intrinsic output impedance plus the value of the series termination resistor.
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