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Fabrication tolerance:   

Q: What is the fabrication standard for the HCP chip? 

A: 

In HC Photonics, the quality of each chip will be investigated after manufacturing to ensure the 

poling quality. There are two gates to quantitatively examine the poling quality: 

1. Surface image under microscope 

2. Second harmonic generation (SHG) conversion efficiency measurement    

At gate 1, each chip will be scanned with its surface from the +z direction under the microscope, 

and the program will calculate the averaged duty ratio and the defect percentage, giving a factor 

called “overall achievement” compared to the theoretical value defined by: 
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where d means the defect percentage of the scanned chip, D means the averaged duty ratio for 

the poled/un-poled region. The following figures illustrate these two factors: 
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Fig. 1 Microscope image for the duty ratio of a PPLN.  
The duty ratio is calculated by 44:56.  

Fig. 2a Microscope image of the defect detection on a 
PPLN. The defect is marked in the blue circle. 

 

Although the microscope image is a good for visualization of the poling defect, the accuracy is 

strongly limited by the finite resolution of the microscope when the poled period/domain is 

getting smaller. Additionally, the poling quality may be different from the chip top surface (+z) to 

the center part of the crystal. Therefore, in order to avoid misleading of surface image, nonlinear 

frequency conversion (SHG) will be implemented for accurate quality check. The chip will be 

mounted on a 2-axises translation stage and pumped by a tunable laser under the optimal 

focusing condition in order to have completed information of uniformity against entire clear 

aperture. Figures below are the measurement results for example.     



 Tel: +886-3-6662123 
 www.hcphotonics.com 

 service@hcphotonics.com 
 

 Ver.Jun-18 HC Photonics Technical Document 

 

  

Fig. 2(a) SHG measurement of whole clear aperture, the 
result is good with high efficiency and uniformity.   

Fig. 2(b) SHG measurement of whole clear aperture. The 
relative low SHG signal represents a poor poling quality, 
and the uniformity is worse as well.  

 

Random duty cycle (RDC) error: 

In some applications, the random variation of domain length is important [1] as it is related to 

the parasitic frequency conversion which induces crystal damage or absorption. Although HC 

Photonics does not implement the RDC error measurement in house, some experimental data 

from our customer show the RDC error is generally less than 10% of domain length. 

 

 

 

 

 

HC Photonics reserves all rights for modification of the designs, specifications, and technologies described here, and all the 

information in this document is not guaranteed to be up to date. 
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