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Plot 21 

 

Plot 21 above is as previous but using the scopes inbuilt eye measurement functions.  The scope 

revealed a good measurement of the eye showing it to be well within spec for PCI compliancy.  More 

importantly the transmission jitter measured at around 37ps Pk-Pk on the K character. 
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  Plot 22 

 

Plot 22 above shows the effect on the data eye when the Pre-emphasis is switched off.  The amplitude 

can be seen to reduce and the eye can be seen to close up by some 46ps.  Despite the degradation in 

the eye this should still be sufficient to resolve the bits in the receiver with satisfactory BER. 
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Testing with longer cables.  The first series of tests were run with the chip AC coupled to the 20GHz 

scope using a 5M length of RG58U coaxial cable connected to the existing test rig.  The Tx cell was 

capable of driving the 5M cable.  Doubling the length of RG58U coaxial cable to 10M gave the result 

below.  

 

The signal visible on the scope was of high clarity with exceptionally open eyes.  Plots 23 - 27show 

the Tx cell driven into the scope via the existing 70cm of Coaxial cable into an RG223 SMA 

connector through the 10M of RG58U and finally terminated at the scope channel. 

 

   

 

 
Plot 23 

 

Plot 23 above is the result of driving the Tx cell through 10M of RG58U in PCI mode with no 

additional pre-emphasis. 
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Plot 24 

 

Plot 24 above was the result of driving the Tx through the 10M of cable in PCI mode (low drive).  As 

with the Plot 23 the observed signal is exceptional considering the amount of interconnect involved. 

 

 

 
Plot 25 
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Plot 25 above is the result of switching the Tx cell back to the high drive PCI mode but with the 

emphasis turned up to the maximum allowable PCI limits. 

 

 

 
Plot 26 

 

Plot 26 above shows the Tx cell in PCI low drive mode with the emphasis turned fully on (PCI upper 

limit).  It is quite clear that the driver cell is comfortably driving the 10M of RG58U in the above 

state. 
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Plot 27 

 

Finally we put the Tx cell into its full TerraChannel mode with the maximum emphasis and as the 

result (Plot 27).   

 

All of the above results show excellent performance from the Tx cell, but it should be noted that this 

is only on a single channel and not in the presence of on chip digital noise. 

 

4.5 Rx testing 

The Rx channel was tested using the backend test multiplexer.   

 

The first test was run simply by using the Tx to generate the K28.5 character and connecting the Tx to 

Rx via 100 nF AC coupling caps with a few inches of coaxial cable.   

 

The Rx to Tx operation was further confirmed by observation of the Rx_sigdet output from the Rx 

cell.  With the link made from Tx to Rx the sigdet could clearly be seen to be in the high state 

indicating that a suitable signal had been detected on the Rx inputs above the preset level.   

 

Through the use of the Gore cable assemblies the coupling caps and coaxial cable were replaced with 

the short 4 inch loop-back cable.   To further prove the validity of the Rx cell the Rx was put into the 

align mode whereby it attempts to lock to the incoming K28.5 character by default.  We are able to 

confirm that the receiver achieved both bit and byte lock by observing a high state on the 

bit_byte_sync signal.  The sigdet was also checked to confirm correct input levels, continually 

monitoring the sigdet and removing the loopback causes the sigdet to go low.  

 

The transceiver was again run through the power up to running to lock states and the inputs into the 

receiver were captured on the scope via the HF probes.  Plots 28 and 29 show the Rx input with the 
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Tx cell transmitting K28.5 at minimum drive no emphasis, and then finally with full emphasis. 

 

 

  
Plot 28 

 

Rx inputs with the Gore loop-back and the Tx cell in Normal drive mode transmitting K28.5 

 

 
Plot 29 
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Finally Plot 29 shows Rx inputs with the Gore loop-back and the Tx cell in Normal drive mode, full 

emphasis transmitting K28.5 

 

In the static reset mode we have the testchip drawing 70mA from the 1.8V supply approximately 

126mW. 

 

Putting the common block into running mode we had a drawn current of 240mA.  Assuming that the 

previously measured 70mA is the clock tree and associated logic we have a total drawn current for the 

common block of 170mA, approximately 305mW. 

 

The current drawn by a single transceiver in its active lock state with minimum drive current is 

320mA from the 1.8V supply and 26mA from the 2.5V supply.  Deducting the 240mA from the 

320mA gives us a total drawn current of 80mA for the 1.8V supply, or approximately 145mW.  

Adding the power from the Driver cell gives a total transceiver power (power in minimum drive 

mode) of approximately 210mW per channel.    

 

4.6 Bit Error Rate (BER) testing 

The initial testing of the new BER checker resulted in the error counter slowly incrementing with the 

minimum drive set on the transmitter and no pre-emphasis.  The pre-emphasis was therefore set to the 

maximum to see if the transceiver was as resilient to the illegal codes as expected (from the cable test 

results) with the BER counter being continually monitored.  No errors were recorded.  To further test 

the transceiver and gain a quantitative measurement of BER the transceiver was left soak testing BER 

over the weekend.  On checking the counter the next morning we had a reading of ZERO errors on the 

counter.    
  
The theoretical number of errors we would expect to see in an hour with a target error rate of 1e-12 is 

9 errors; the theoretical number of errors we would expect to see in a day with a target error rate of 

1e-14 is 2.  Based on the measured results from the 4 day soak test we can be highly confident that the 

link error rate is better than 1e-12 and probably closer to 1e-14.   

Plots 30 and 31 below show the output PRBS stream from the transmitters with the emphasis turned 

to fully on and with only one bit of compensation can be viewed below. 
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Plot 30 

Plot 30 above shows the PRBS data with pre-emphasis turned fully on. 

 

Plot 31 

Plot 31 above shows the PRBS data with the transceiver in TeraChannel mode minimum emphasis. 
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4.7 Power dissipation summary 

A brief summary of the devices tested showed: 
  

•         The average power consumption of the Common block at 300mW,  

•         The average power consumption of the Transceiver at 277mW, 

•         The average power consumption of the TX Driver cell at 50mW, 

•         The Yield based on the tested devices at 94% 

 

5 CONCLUSIONS 

The extensive testing conducted on the Cronos testchip have shown a very good correlation between 

the actual transceiver performance and that predicted in the modelling and simulations work. This 

demonstrates that the chip design workflow can be expected to deliver TeraChannel devices which 

will perform as expected and will be suitable for the SIVSS application. 
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