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1. Introduction 

Increasing demand for high speed data transmission attracts in-
terests for utilizing the 7-GHz unlicensed band around 60GHz. In 
these system applications, one of the most critical components is 
frequency divider which operates at the highest speed.   

Conventionally, static divider, regenerative (Miller) frequency 
divider and injection-locked frequency divider (ILFD) are the 
most popular architectures. Even though ILFDs and Miller divid-
er normally have the higher operational speed, they are not suita-
ble for wideband applications. Therefore, a static frequency di-
vider is used since it has a relatively wider operational frequency 
range.  

2. Proposed Architecture  

 In a conventional approach, using shunt peaking for high-
speed Current Mode Logic (CML) frequency divider, an inductor 
is placed at drain of transistors where inductor’s parasitic capa-
citance adds up to drain capacitance. Consequently, the time 
constant increases and thus, reduces the speed. By exchanging 
the position of the resistor and inductor introducing an architec-
ture used in [1], maximum bandwidth can be achieved.  

An even larger bandwidth extension can be expected by insert-
ing a series inductor at the drain node of the first-latch to the 
drain node of the cross-coupled pair latch. This series inductor 
will separate the loading of parasitic capacitance of these two 
latches i.e. only parasitic capacitance of the first latch is initially 
charged because series inductor delays current to flow to the rest 
of the circuit. Thereby, this minimizes risetime at the drain and 
increases bandwidth [2]. This proposed architecture combines a 
modified shunt peaking and series peaking called shunt-series 
inductive peaking. This can provide improvement in bandwidth 
enhancement than the method proposed in [1].  

3. Simulation Results 

The simulated maximum operating frequency of the proposed 

architecture (shunt-series peaking) and conventional architecture 

(shunt peaking) are shown in Fig.1.  In case of employing con-

ventional architecture, the maximum operating frequency range 

of divide-by-2 frequency divider under 0 dBm input power is 

approximately 85 GHz in its optimum case utilizing a shunt in-

ductance of 400 pH. On the other hand, employing the proposed 

architecture with a series inductance of 100 pH, the proposed 

divider can operate up to 86.5 GHz when utilizing shunt induc-

tance of about 200 pH.  

 Fig. 2. shows the operating frequency range of the proposed 

and conventional architecture. For the conventional shunt peak-

ing, operating frequency range of the divider is 40 GHz when the 

shunt inductance is about 400 pH.  In case of utilizing the pro-

posed architecture with a series inductance of 100 pH, operating 

frequency range of the proposed divider is 53 GHz. Therefore, by 

employing shunt-series peaking, an improvement of 13GHz 

(32.5%) in operating frequency range can be observed. 

4. Conclusion 

Comparing to the case of employing only conventional shunt 

peaking, a shunt-series architecture utilized in a frequency divid-

er can increase operating frequency range by 32.5%. 
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Fig. 1. Maximum Operating Frequency of a 2:1 frequency divid-

er utilizing shunt peaking and shunt-series peaking at different 

shunt inductance 

 
Fig. 2. Operating frequency range of a 2:1 frequency divider 

utilizing shunt peaking and shunt-series peaking at different 

shunt inductance 
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