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Cavity flipping VEP

Introduction

SummaryExperiment results

To improve removal 
uniformity, we tried a new 
VEP method “Cavity 
flipping VEP” with Ninja cathode

Removal uniformity was 
improved. However surface state 
was not so good. It is thought 
that the causes are hydrogen
bubbles and EP temperature.

We performed the flipping VEP 
with bubble and temperature 
improvement and evaluate the removal 
uniformity and the polished surface.

・Cavity flipping VEP was performed with
improved temperature and bubble status.

・For the next step, we will review a cathode and EP 
conditions to improve all polished surface and 
evaluate the acceleration gradient. 

・The IV curve difference between forward position and reverse position became small.
About coupon IV curve, the distribution is larger in upper cell.
・Cavity surface and EP acid temperature were kept around 15℃ during this VEP.
・The EP current difference between forward position and reverse position is small.
・The polished surface is much improved and generally shiny and flat, 

however rough parts are still remained.
・The surface roughness was 0.2～0.4μm (Ra) and 1～2μm (Rz). 
・The cavity removal uniformity is satisfactory as last time.

Cavity flipping system (Upper：forward to reverse, lower：reverse to forward)
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Parameters Flipping VEP condition 

EP acid H2SO4(98%):HF(55%)=9:1 

120L 

Voltage 17~18V 

Current density ~20 mA/cm2 

Cavity surface 

temperature 

~15 ⁰C 

Cathode rotation 

speed 

20 rpm 

(both F and R) 

Acid flow rate 5~10 L/min 

EP process 3min ON (F) – OFF, flipping – 

3min ON (R) – OFF, flipping 

13 times  

Target removal 

thickness 

~30um 

Cathode Ninja-v6 (With metallic wings 

and mesh cover) 
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Cavity surface temperature
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EP acid tank Cooling water bath
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EP acid tank Cooling water bath

Forward Reverse

EP acid temperature

(1) Cavity temperature was kept 
around 15 ℃ with cavity 
and EP acid cooling.

(2) EP acid tank, mesh filter and 
EP acid was increased to 
remove hydrogen bubbles.

Improved EP acid tank

Ninja cathode

・IV curve and current difference between forward
position and reverse position became very small.
・Polished surfaces were much improved, but some
parts were still little rougher. 
・Cavity removal uniformity is satisfactory. 
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