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1. Introduction 

We proposed two different models of millimeter wave 

(MMW) generating using spontaneous four-wave mixing 

(FWM) of high nonlinear fiber (HNLF). Not like other 

methods: MZM [1], dual-wavelength mode-lock [2], 

line-by-line shaper [3]. The structure of the two simulated 

models is simple and tunable for higher MMW frequency, 

and is proved by utilizing simulation software of 

OptiSystem. 

2. Structure and Simulation 

In order to avoid the disadvantage of current 

millimeter wave generation method which is ex-

pensive and complicated[1-4], we proposed a new 

idea of using spontaneous four-wave mixing to 

generate millimeter wave. The structures of two 

FWM millimeter wave models are shown in Fig.1, 

both use a Erbium Doped Fiber Amplifier (EDFA) 

to enhance the input continuous wave(CW) laser 

source in order to stimulate the nonlinear effect of 

high nonlinear fiber(HNLF). The difference of input 

laser wavelength and fiber Bragg grating(FBG) re-

flect wavelength is set to about 100GHz. When the 

high power laser goes into the loop or linear cavity 

composed by HNLF, circulator, FBG and coupler, 

different wavelength will emerge from the back 

noise because the four-wave mixing effect of HNLF. 

We use a filter to choose two wavelengths from the 

output as shown in Fig.2(a), and then use a 

photodector(PD) to get the millimeter wave as  
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Fig.1 Two FWM millimeter wave models( a)Fiber 

loop cavity model, (b)linear cavity model 
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(a)                      (b) 

Fig.2 Output from the (a)filter and (b) PD in Fig.1 
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shown in Fig.2(b). The purpose of the FBG is to 

stabilize the FWM process and choose the frequen-

cies we want to emerge in the cavity. It can be no-

ticed that the structure is simple and easy to build, 

the frequency of  millimeter wave can be easily 

changed just by adjusting the input frequency. 

3.Conclusion 

We proposed a new millimeter wave generation 

idea by utilizing four-wave mixing and proved us-

ing simulation software OptiSystem. The structure 

is simple and the millimeter wave frequency is easy 

to tune by adjusting the input frequency. 
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