
Maximum toggle rate ln the low power circuit was 36GHz 
with a 3.lV supply. The low power divider stage dissipated 
6.9mW per flip-flop. This is an effective power delay product 
of 24 fJ if we assume 2 gate delays per flip flop and an 
equivalent complexity of 4 logic gates (the effective number 
of logic gates is only important in comparing to ring 
oscillators.. divider comparisons are unambiguous). This 
powerdelay product is less than one-tenth of that available in 
competing materials systems’6’17*‘8 for circuits operating above 
20 GHz (Fig. 6). 

Constant Powar’Delay Product (fJ) 

15 30 60 120 240 460 960 

N 
3 

1 10 100 1000 
Power Per Flip-Flop, m W 

Fig. 6 - Flip-flop toggle rate vs. power dissipation for a 
number of dividers reported in the literature. 

V. SUMMARY 

We have demonstrated a 72.8 GHz static l/8 divider in 
AlInAs/GaAs technology. We believe this is the fastest static 
divider reported in any semiconductor technology to date. 
Power dissipation was 55 mW per flip-flop. The results were 
achieved by straightforward scaling of a face-up SHBT 
process. Most important to this scaling was critical layer to 
layer registration. Improvement over previous static divider 
results was primarily due to minimization of HBT extrinsic 
parasitic elements. No special circuit techniques were 
employed, instead, a known architecture and layout were used 
to highlight the device improvement. Evolutionary changes to 
InP based technology have now reached a level where 60 GHz 
clock rate sequential circuits with adequate design margin 
should be achievable. More importantly, circuits with wide 
design margin at 20 GHz and 40 GHz clock rates and very low 
power are within easy reach and should pave the way to 40 
Gb/s communication chip sets. 
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