






































Ins and Outs of Logic Cell Array 1/0 Blocks 

the possible feedback combinations for LFSR counters 
of three bits to ten bits. 

(2n -1 ) 7 15 31 63 127 255 511 1023 
Modulo 

Feed- 1,3 1,4 2,5 1,6 1,7 1,2,7,8 4,9 3,10 
back 2,3 3,4 3,5 5,6 3,7 5,9 7,10 
Options 4,7 
into Bit 1 6,7 

Table 2. 1/0 Block 

Current Drive 

4mA 6mA SmA 

Voh 3.S6 V 3.54 V 3.22 V 
Vo l 0.32 V 0.48 V 0.64 V 

Table 3. Output Current and Output Voltage Levels 
for an lOB 
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Figure 28. Modulo 5 LFSR Counter 

Enhanced Output Source/Sink Current 

Logic Cell Arrays are specified to have 4 mA worse case 
source and sink capabilities at Vol = 0.32 Volts and Voh 
= 3.68 Volts . Increased drive current can be obtained at 
the cost of decreased voltage margins. For example, 
Table 3 illustrates the effect on Vol and Voh by 
increasing the drive current through a single lOB. 

An alternative method of increasing the drive current is 
to parallel the output drivers of two lOBs. Paralleling two 
outputs will enable the lOBs to source and sink double 
the current (worst-case) at no reduction in voltage 
margins. This method is schematically diagrammed in 
Figure 32. 

One caution to the designer, however. The designer 
should minimize the difference in routing delay between 
the two lOBs connected in parallel. Excessive delays 
may cause output contentions . 

SUMMARY 

The input and output resources of a Logic Cell Array 
(LCA) can be used for a variety of logic structures 
because of the flexibility of the LCA architecture . This 
application note described how to implement various I/O 
structures including bidirectional lines, open-drain 
outputs , and Schmitt-triggered inputs. 

Other structures such as oscillators , multiplexers , shift 
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Figure 29. Three-bit LFSR Counting Sequence 
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Figure 30. Simple LFSR With "Stuck" State. A simple LFSR 
counter will be "stuck" in state 000 after config­
uration since all registers were originally reset. 
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Figure 32. Parallel Outputs Have Increased Drive Capability 
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Figure 31. By ANDing all but the last bit of the "stuck" state 
and using this value in the feedback path, an LFSR can be 
forced to count to 2n possible states instead of the 21L1 

states usually associated with an LFSR counter. 
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reg isters, Johnson counters , decoders, and linear 
feedback shift registers were also described. These 
resources can only be effectively implemented in 
flexible , array-type architectures such as found in gate 
arrays and the Xilinx Logic Cell Array . 
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