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charging time value all the time, to achieve the 
self-adaption of key. 

Formula :          2

10
nknnkn

nkn
TT

T
+

=        (1) 

nknT : new keyless charging time value, 0
nknT : previous 

keyless charging time value, 1
nknT ：newly read keyless 

charging time value. 
 Refreshing key value according to above formula, if 

hand touches the key slowly, the software would not be able 
to recognize a key pressing. 

B. Implementation Program of Anti-interference Ability  
Anti-interference ability can be achieved from two 

aspects: increasing the charging time on the hardware and 
examining PCB board design closely to improve 
anti-interference ability; adding software to the software to 
avoid repeated press.  

For hardware, due to the constraint on the key scanning 
time, key charging time is limited to a relatively short 
period. Therefore, it can only increase the anti-interference 
of key by examining  PCB design closely. 

1) Key is formed into fork shape, two small forks cross 
but do not link to each other, and one small fork is 
connected to key port while the other is connected to earth. 

2) The gap between the keys is covered with earth 
wire[3], so that the interference signal   can barely interfere 
the key, as is shown in Figure 8. 

3) The wiring of key should try to follow a straight line. 
4) The size of key should be made the same size of 

ordinary people’s finger, to increase touch area between 
hand and key[8]. 

Adding software to the software to avoid repeated press, 
the main procedures are as follows. 

1) The affirmation of whether the key is pressed requires 
that the counting values twice pressed should be the pressed 
values. 

2) In the case of counting value decrease, if no key is 
pressed, whether the counting value of key should be 
refreshed needs to be determined, which can prevent the 
case that keys can not be detected when the speed of key 
touching is relatively slow. 

III. APPLICATION EXAMPLES OF OPTIMAL PROGRAM 
The above self-adaption and anti-interference program 

has been successfully applied in JST080. In the design of 
judgment programs of JST0180 key pressing and loosening, 
self-adaptive refreshing of keyless counting value and 
anti-shaking practice with software are applied, which 
improves the self-adaptive capability and anti-interference 
ability of touch key and makes the whole touch key system 
be more reliable. 

A. Judgment Program Design of JST080 Key Pressing 
In the design of judgment program of key pressing, to 

determine whether the key is pressed, if the difference 
between read-out value (represented as N ) and previous 

key value (represented as B) is greater than the standard 
value of key pressed (represented as DC), namely BN> DC, 
there is a key press action. As is shown in Figure 10, when 
the key press action is identified, an anti-shaking program is 
applied; when no key press action is identified, 
self-adaptive program is applied.  

The selection of standard value of key pressed DC is 
relevant with customer’s requirements for key sensitivity. 
The higher the sensitivity is, the smaller the corresponding 
selected standard value is. Meanwhile, DC is selected 
according to the standard of anti-interference and key action 
identification. Anti-interference refers to the selected 
standard values should not be too small, and the case that 
the difference changes caused by temperature, moisture, or 
other interferences are treated as key pressing action should 
be prevented. Being able to achieve key action recognition 
refers to the selected determining difference can not be too 
large to prevent judgment of key action. 

B. Judgment Program Design of JST080 Key Loosening 
The above self-adaptive program is also applied in 

judgment program of key loosening, as is shown in Figure 
11. Assuming the standard value of key loosened is UC, if 
NB> UC, there is a key loosening action. Finally, keyless 
counting value is refreshed through self-adaption before  
exiting the program. The selection rule of UC is the same 
with DC. 

IV. CONCLUSION 
Through thorough research on dedicated chip JST080 of 

capacitive touch, the programs that self-adaption is applied 
to refresh keyless charging time, software is added to 
software to avoid repeated press, and optimized PCB design 
is applied in hardware are proposed. Repeated practices 
have proved that the programs effectively improve the 
self-adaptive capability and anti-interference ability of 
capacitive touch key. It provides a new solution for the 
realization of touch key, is widely used in this series of 
products, and also wins the praise from the masses of users. 
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