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Latch Insertion Method for Synchronous Circuits
Realized as LUT-Based FPGAs that Improves
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Abstract This paper presents a new method for improving the performance of synchronous circuits
configured in look-up table based FPGAs; the initial circuit configuration is unchanged except for the
addition of some latches. We formulate the problem in Integer Liner Programming (ILP) and find the
latch insertion points. Because our method does not change the initial configuration, the circuit perfor-

mance must be improved if the method can be applied to the circuit. After formulating the problem, the
effectiveness of the method is shown by some experimental results.
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# 2: FEEMER (Xilinx 3042PG132-125:144CLB)

max. delay ratio
data CLB | A: init. (ns) | B: applied (ns) | (B/A) | CPU (s)
9symml 47 90.1 70.1 0.78 0.5
cml38a 5 424 25.8 0.61 0.0
cm150a 12 60.6 40.6 0.67 0.0
cmlbla 6 50.5 29.2 0.58 0.0
cm152a 5 47.0 25.8 0.55 0.0
cml62a 10 55.5 33.6 0.61 0.1
cml63a 9 53.3 31.6 0.59 0.1
cm42a 7 47.4 26.2 0.55 0.0
cm82a 2 38.9 25.8 0.66 0.0
cm85a 9 59.9 38.6 0.64 0.1
cmb 11 70.4 50.4 0.72 0.1
mux 20 85.2 63.3 0.74 0.3
majority 1 30.2 24.5 0.81 0.0
cl7 2 44.5 25.8 0.58 0.0
c499 66 117.3 97.3 0.83 52.8
c1355 66 120.0 97.5 0.81 55.1
bl 1 33.6 NG 1.00 0.0
b9 31 65.4 NG 1.00 0.3
x1 96 85.3 NG 1.00 1.1
x2 16 64.9 NG 1.00 0.1
c8 33 73.4 NG 1.00 0.2
[bool [ 7] 48.2 | 264 | 055 | 0.1]
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