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

o o b 
          b 
          

b 
b 

b 


b e e 
e 

           

e            
            

e             i            i            
            i             
i 


i k 
            k 
            
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           l            
          

l           .           .           c 
          c 
          



c o o o  
o  m







             




 


 

 

 

 

 

o b b  b 

b  b 



b e e 


e 



e i i 

i k a n d l . c o m








           

            


 
          


       



           


          
‑

 

 

         


   


       


          


        



     


 


             


        


o  o  b 
          b 
          
b        

b        


b e e 

           
e            



e i            i            
i 

          
i           k           k           

k ‑k ‑k 

 

k  a  a  

 a  

         

a          n          n          

   
n    d 

   d 
   

       
d        
d 

d l        l        l l  l 

          l           .         
.         c         c         

c 


c 

     

c      o      o      

 

o  m







            


 


 


           


          


            


            


             


             


           


         


          
         


 

             


            


 


   


            


o  o  b 
b 


           b            
b           

b           e           e           
e 

            

e             


e i             i             
i 

            
i             k             k             

k 

             

k              a              a              
a 

             
a              



a n 
             n 
             

n 

           
n            



n  d 
           d 
           d          d          l           l           

         l          .  
.  
. . c c 

             
c              o             o             m







 


             


           
          


 


 


           


  


          


 


          
         


            


       


 


            


          


 

            


o            o            b 
          b 
          
b  b  


b e 
e 


 e  

e 

           

e            i i 

           i            
i k 
k 


  k   


k a           a           


a 

 

a  n  n  
n 

          

n           
         

n          d 
          d 
          d          d          

            

d             l             l             . 
.  c  c  o             o             

          

o           m







              


 


            


             


 


      


 
         


 


 


 


            


 

  


              
    


    


           


            


o             o             b 
b 


             b              
b  

b  e  e  
e 

      

e       


e i       i       
i 

 
i  k  k  

         k          


k a  a  


a 

 

a  n  n  

 

n  d 
 d 
 

            
d             



d l             l             l l 

 l  .   .   c 
  c 
  

              
c               
c     

c     o     o     

    

o     m







 


    


          



              
   


             


            


           



           
          


            


            
          


            


             



 



              


          


o           o           b 
b 

b 

              b               
   

b    e 
   e 
   
e 

             
e              



e i              i              
i 

            i             k 
            k 
            

           
k            



k a a 

           

a            
          

a           n 
           n 
           

          n           

            

n             d             d             

            
d             

          

d           l             l             
          l           .             .             


. c c 

             c              


c o 
o 
o  

o  


o m







 


 



          


 


 

            


  


     


  


    


            


            


 


 



           


 

 

 

o           
o           b 

          b 
          

b 

 b  


b e 
e 


 e  

            

e             


e i             i             
i 

  
i   k   k   

     

k      a      a      
a 

  
a   



a n 
  n 
  

n 

    
n     



n d 
    d 
    

d 


            d             


d  l             l             .  .  c 
 c 
 

 
c  



c o o o            

o            m







   


 


            



 



         


          


          


           


           


           


 


          


         
        


            


       


 


           


o             o             b 
b 

b  b  


b e 
e 

e 

         
e          



e i          i          
i 

          i           


i k 
          k 
          

k 

          
k           a            
a            



a n 
n 


           n            


n 

           
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b 


b 

b e e 


e 



e 


e i i 
i 
i 


i k k 

k 



k a a 


a 



a 


a 
n n 
n 
n 


n  d d l . c o m







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
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o b 
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
b 
b 

b 



b e e 

e 



e i i i i k k  a 
a  n d l . c o m
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o 
o b 

b 

b 
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b 



b e e 

e 
e 

e i i i i k 

k a a 


a n d d  l 

l . c o 

o m





















o 
o b 

b 


b 
b 

b 



b  e e 

e 



e i i k a n d l . c o m



LM741
Operational Amplifier
General Description
The LM741 series are general purpose operational amplifi-
ers which feature improved performance over industry stan-
dards like the LM709. They are direct, plug-in replacements
for the 709C, LM201, MC1439 and 748 in most applications.

The amplifiers offer many features which make their appli-
cation nearly foolproof: overload protection on the input and

output, no latch-up when the common mode range is ex-
ceeded, as well as freedom from oscillations.

The LM741C is identical to the LM741/LM741A except that
the LM741C has their performance guaranteed over a 0˚C to
+70˚C temperature range, instead of −55˚C to +125˚C.

Features

Connection Diagrams

Metal Can Package Dual-In-Line or S.O. Package

00934102

Note 1: LM741H is available per JM38510/10101

Order Number LM741H, LM741H/883 (Note 1),
LM741AH/883 or LM741CH

See NS Package Number H08C

00934103

Order Number LM741J, LM741J/883, LM741CN
See NS Package Number J08A, M08A or N08E

Ceramic Flatpak

00934106

Order Number LM741W/883
See NS Package Number W10A

Typical Application

Offset Nulling Circuit

00934107
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Absolute Maximum Ratings (Note 2)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

(Note 7)

LM741A LM741 LM741C

Supply Voltage ±22V ±22V ±18V

Power Dissipation (Note 3) 500 mW 500 mW 500 mW

Differential Input Voltage ±30V ±30V ±30V

Input Voltage (Note 4) ±15V ±15V ±15V

Output Short Circuit Duration Continuous Continuous Continuous

Operating Temperature Range −55˚C to +125˚C −55˚C to +125˚C 0˚C to +70˚C

Storage Temperature Range −65˚C to +150˚C −65˚C to +150˚C −65˚C to +150˚C

Junction Temperature 150˚C 150˚C 100˚C

Soldering Information

N-Package (10 seconds) 260˚C 260˚C 260˚C

J- or H-Package (10 seconds) 300˚C 300˚C 300˚C

M-Package

Vapor Phase (60 seconds) 215˚C 215˚C 215˚C

Infrared (15 seconds) 215˚C 215˚C 215˚C

See AN-450 “Surface Mounting Methods and Their Effect on Product Reliability” for other methods of
soldering

surface mount devices.

ESD Tolerance (Note 8) 400V 400V 400V

Electrical Characteristics (Note 5)

Parameter Conditions LM741A LM741 LM741C Units

Min Typ Max Min Typ Max Min Typ Max

Input Offset Voltage TA = 25˚C

RS ≤ 10 kΩ 1.0 5.0 2.0 6.0 mV

RS ≤ 50Ω 0.8 3.0 mV

TAMIN ≤ TA ≤ TAMAX

RS ≤ 50Ω 4.0 mV

RS ≤ 10 kΩ 6.0 7.5 mV

Average Input Offset 15 µV/˚C

Voltage Drift

Input Offset Voltage TA = 25˚C, VS = ±20V ±10 ±15 ±15 mV

Adjustment Range

Input Offset Current TA = 25˚C 3.0 30 20 200 20 200 nA

TAMIN ≤ TA ≤ TAMAX 70 85 500 300 nA

Average Input Offset 0.5 nA/˚C

Current Drift

Input Bias Current TA = 25˚C 30 80 80 500 80 500 nA

TAMIN ≤ TA ≤ TAMAX 0.210 1.5 0.8 µA

Input Resistance TA = 25˚C, VS = ±20V 1.0 6.0 0.3 2.0 0.3 2.0 MΩ
TAMIN ≤ TA ≤ TAMAX, 0.5 MΩ
VS = ±20V

Input Voltage Range TA = 25˚C ±12 ±13 V

TAMIN ≤ TA ≤ TAMAX ±12 ±13 V

LM
74
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e Soldering Information
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Electrical Characteristics (Note 5) (Continued)

Parameter Conditions LM741A LM741 LM741C Units

Min Typ Max Min Typ Max Min Typ Max

Large Signal Voltage Gain TA = 25˚C, RL ≥ 2 kΩ
VS = ±20V, VO = ±15V 50 V/mV

VS = ±15V, VO = ±10V 50 200 20 200 V/mV

TAMIN ≤ TA ≤ TAMAX,

RL ≥ 2 kΩ,

VS = ±20V, VO = ±15V 32 V/mV

VS = ±15V, VO = ±10V 25 15 V/mV

VS = ±5V, VO = ±2V 10 V/mV

Output Voltage Swing VS = ±20V

RL ≥ 10 kΩ ±16 V

RL ≥ 2 kΩ ±15 V

VS = ±15V

RL ≥ 10 kΩ ±12 ±14 ±12 ±14 V

RL ≥ 2 kΩ ±10 ±13 ±10 ±13 V

Output Short Circuit TA = 25˚C 10 25 35 25 25 mA

Current TAMIN ≤ TA ≤ TAMAX 10 40 mA

Common-Mode TAMIN ≤ TA ≤ TAMAX

Rejection Ratio RS ≤ 10 kΩ, VCM = ±12V 70 90 70 90 dB

RS ≤ 50Ω, VCM = ±12V 80 95 dB

Supply Voltage Rejection TAMIN ≤ TA ≤ TAMAX,

Ratio VS = ±20V to VS = ±5V

RS ≤ 50Ω 86 96 dB

RS ≤ 10 kΩ 77 96 77 96 dB

Transient Response TA = 25˚C, Unity Gain

Rise Time 0.25 0.8 0.3 0.3 µs

Overshoot 6.0 20 5 5 %

Bandwidth (Note 6) TA = 25˚C 0.437 1.5 MHz

Slew Rate TA = 25˚C, Unity Gain 0.3 0.7 0.5 0.5 V/µs

Supply Current TA = 25˚C 1.7 2.8 1.7 2.8 mA

Power Consumption TA = 25˚C

VS = ±20V 80 150 mW

VS = ±15V 50 85 50 85 mW

LM741A VS = ±20V

TA = TAMIN 165 mW

TA = TAMAX 135 mW

LM741 VS = ±15V

TA = TAMIN 60 100 mW

TA = TAMAX 45 75 mW

Note 2: “Absolute Maximum Ratings” indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for which the device is
functional, but do not guarantee specific performance limits.

LM
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o o b b b Output Voltage Swing V

b Output Voltage Swing Ve e Re R

V
e Vi i 10 ki 10 kΩi Ω

≥i ≥ 2 ki 2 kΩi Ω
Output Short Circuit Ti Output Short Circuit TAi A = 25˚Ci = 25˚C

T

i TAMIN

i AMINk k k ≤k ≤ Tk TAMAXk AMAX

Tk TAk A ≤k ≤ Tk TAMAXk AMAX

10 k
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k Ω, V
k , VCM

k CM =
k =

, V

k , VCM

k CM a a 12V 80 95a 12V 80 9512V 80 95a 12V 80 95

AMAXa AMAX,a ,

=
a = ±
a ±5V
a 5V n n 

86 96 dBn 
86 96 dB
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n 0.25 0.80.25 0.8

n 0.25 0.8

6.0 20
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Electrical Characteristics (Note 5) (Continued)
Note 3: For operation at elevated temperatures, these devices must be derated based on thermal resistance, and Tj max. (listed under “Absolute Maximum
Ratings”). Tj = TA + (θjA PD).

Thermal Resistance Cerdip (J) DIP (N) HO8 (H) SO-8 (M)

θjA (Junction to Ambient) 100˚C/W 100˚C/W 170˚C/W 195˚C/W

θjC (Junction to Case) N/A N/A 25˚C/W N/A

Note 4: For supply voltages less than ±15V, the absolute maximum input voltage is equal to the supply voltage.

Note 5: Unless otherwise specified, these specifications apply for VS = ±15V, −55˚C ≤ TA ≤ +125˚C (LM741/LM741A). For the LM741C/LM741E, these
specifications are limited to 0˚C ≤ TA ≤ +70˚C.

Note 6: Calculated value from: BW (MHz) = 0.35/Rise Time(µs).

Note 7: For military specifications see RETS741X for LM741 and RETS741AX for LM741A.

Note 8: Human body model, 1.5 kΩ in series with 100 pF.

Schematic Diagram

00934101
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Note 5:b 
Note 5:
specifications are limited to 0˚Cb 
specifications are limited to 0˚C

Note 6:b Note 6: Calculated value from: BW (MHz) = 0.35/Rise Time(µs).b Calculated value from: BW (MHz) = 0.35/Rise Time(µs).

Note 7:b Note 7: For military specifications see RETS741X for LM741 and RETS741AX for LM741A.b For military specifications see RETS741X for LM741 and RETS741AX for LM741A.

Note 8:
b Note 8: Human body model, 1.5 k
b Human body model, 1.5 k

Schematic Diagram

b Schematic Diagram

b e Schematic Diagrame Schematic Diagrame i k a n d l . c o mm



Physical Dimensions inches (millimeters)
unless otherwise noted

Metal Can Package (H)
Order Number LM741H, LM741H/883, LM741AH/883, LM741AH-MIL or LM741CH

NS Package Number H08C

LM
741

www.national.com5

o o b e e i k a a Metal Can Package (H)

a Metal Can Package (H)
Order Number LM741H, LM741H/883, LM741AH/883, LM741AH-MIL or LM741CH

a Order Number LM741H, LM741H/883, LM741AH/883, LM741AH-MIL or LM741CHn 
Metal Can Package (H)n 
Metal Can Package (H)

Order Number LM741H, LM741H/883, LM741AH/883, LM741AH-MIL or LM741CHn Order Number LM741H, LM741H/883, LM741AH/883, LM741AH-MIL or LM741CH
NS Package Number H08Cn NS Package Number H08Cd l . c o mm



Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

Ceramic Dual-In-Line Package (J)
Order Number LM741J/883
NS Package Number J08A

Dual-In-Line Package (N)
Order Number LM741CN

NS Package Number N08E

LM
74

1

www.national.com 6

o b b b e i k a a Ceramic Dual-In-Line Package (J)a Ceramic Dual-In-Line Package (J)
Order Number LM741J/883

a Order Number LM741J/883n 
NS Package Number J08An 
NS Package Number J08An d l . c o o mm



Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

10-Lead Ceramic Flatpak (W)
Order Number LM741W/883, LM741WG-MPR or LM741WG/883

NS Package Number W10A

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves
the right at any time without notice to change said circuitry and specifications.

For the most current product information visit us at www.national.com.

LIFE SUPPORT POLICY

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS
WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL COUNSEL OF NATIONAL SEMICONDUCTOR
CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the body, or
(b) support or sustain life, and whose failure to perform when
properly used in accordance with instructions for use
provided in the labeling, can be reasonably expected to result
in a significant injury to the user.

2. A critical component is any component of a life support
device or system whose failure to perform can be reasonably
expected to cause the failure of the life support device or
system, or to affect its safety or effectiveness.

BANNED SUBSTANCE COMPLIANCE

National Semiconductor certifies that the products and packing materials meet the provisions of the Customer Products Stewardship
Specification (CSP-9-111C2) and the Banned Substances and Materials of Interest Specification (CSP-9-111S2) and contain no ‘‘Banned
Substances’’ as defined in CSP-9-111S2.

National Semiconductor
Americas Customer
Support Center
Email: new.feedback@nsc.com
Tel: 1-800-272-9959

National Semiconductor
Europe Customer Support Center

Fax: +49 (0) 180-530 85 86
Email: europe.support@nsc.com

Deutsch Tel: +49 (0) 69 9508 6208
English Tel: +44 (0) 870 24 0 2171
Français Tel: +33 (0) 1 41 91 8790

National Semiconductor
Asia Pacific Customer
Support Center
Email: ap.support@nsc.com

National Semiconductor
Japan Customer Support Center
Fax: 81-3-5639-7507
Email: jpn.feedback@nsc.com
Tel: 81-3-5639-7560

www.national.com
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k Order Number LM741W/883, LM741WG-MPR or LM741WG/883a 
10-Lead Ceramic Flatpak (W)a 
10-Lead Ceramic Flatpak (W)

Order Number LM741W/883, LM741WG-MPR or LM741WG/883a Order Number LM741W/883, LM741WG-MPR or LM741WG/883
NS Package Number W10Aa NS Package Number W10An d l l National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reservesl National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves. . c NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMSc NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS

WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL COUNSEL OF NATIONAL SEMICONDUCTOR
c WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL COUNSEL OF NATIONAL SEMICONDUCTOR

2. A critical component is any component of a life support

c 2. A critical component is any component of a life supporto 2. A critical component is any component of a life supporto 2. A critical component is any component of a life support
device or system whose failure to perform can be reasonablyo device or system whose failure to perform can be reasonably
expected to cause the failure of the life support device oro expected to cause the failure of the life support device orm

National Semiconductor certifies that the products and packing materials meet the provisions of the Customer Products Stewardship
m

National Semiconductor certifies that the products and packing materials meet the provisions of the Customer Products Stewardship
m
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DESCRIPTION:  electret condenser microphone
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06/2008

20050 SW 112th Ave. Tualatin, Oregon 97062   phone 503.612.2300  fax 503.612.2383   

PART NUMBER:  CMA-4544PF-W

SPECIFICATIONS

directivity omnidirectional

sensitivity (S) -44 ±2 dB f = 1KHz, 1Pa   0dB = 1V/Pa

sensitivity reduction (ΔS-Vs) -3 dB f = 1KHz, 1Pa   Vs = 3.0 ~ 2.0 V dc

operating voltage 3 V dc (standard), 10 V dc (max.)

output impedance (Zout) 2.2 KΩ f = 1KHz, 1Pa

operating frequency (f) 20 ~ 20,000 Hz

current consumption (IDSS) 0.5 mA max. Vs = 3.0 V dc  RL = 2.2KΩ
signal to noise ratio (S/N) 60 dBA f = 1KHz, 1Pa  A-weighted

operating temperature -20 ~ +70° C

storage temperature -20 ~ +70° C

dimensions ø9.7 x 4.5 mm

weight 0.80 g max.

material Al

terminal pin type (hand soldering only)

RoHS yes

note: We use the “Pascal (Pa)” indication of sensitivity as per the recomendation of I.E.C. (International 

Electrotechnical Commission).  The sensitivity of “Pa” will increase 20dB compared to the “ubar” 

indication.  Example: -60dB (0dB = 1V/ubar) = -40dB (1V/Pa)

APPEARANCE DRAWING
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e storage temperature 
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DESCRIPTION:  electret condenser microphone
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PART NUMBER:  CMA-4544PF-W

MEASUREMENT CIRCUIT

FREQUENCY RESPONSE CURVE

o MEASUREMENT CIRCUITo MEASUREMENT CIRCUITo b b e i k k k a a a n n n d d d l . c o o mmm
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DESCRIPTION:  electret condenser microphone
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20050 SW 112th Ave. Tualatin, Oregon 97062   phone 503.612.2300  fax 503.612.2383   

PART NUMBER:  CMA-4544PF-W

ENVIRONMENT TEST

item test condition

high temp. test After being placed in a chamber at +70°C for 

72 hours.

low temp. test After being placed in a chamber at -20°C for 

72 hours.

humidity test After being placed in a chamber at +40°C and 

90±5% relative humidity for 240 hours.

temp. cycle test The part shall be subjected to 10 cycles.  One 

cycle will consist of:

evaluation standard

The part will be measured after 

being placed at +25°C for 6 

hours.  After any tests, the 

sensitivity should be within ±3dB 

compared to the initial 

measurement.

MECHANICAL CHARACTERISTICS

item test condition

soldering heat resistance Lead terminals are immersed in solder bath of 

270 ±5°C for 2 ±0.5 seconds.

PCB wire pull strength The pull force will be applied to double lead 

wire:

Horizontal   4.9N (0.5kg) for 30 seconds

vibration The part will be measured after applying a 

vibration amplitude of 1.5 mm with 10 to 55 Hz 

band of vibration frequency to each of the 

3 perpendicular directions for 2 hours.

drop test The part will be dropped from a height of 

1 m onto a 20 mm thick wooden board 3 times 

in 3 axes (X, Y, Z) for a total of 9 drops.

evaluation standard

No interference in operation.

No damage or cutting off.

After any tests, the sensitivity 

should be within ±3dB compared 

to the initial measurement.

TEST CONDITIONS

standard test condition a) temperature: +5 ~ +35°C b) humidity: 45 - 85% c) pressure: 860-1060 mbar

judgement test condition a) temperature: +25 ±2°C b) humidity: 60 - 70% c) pressure: 860-1060 mbar

o o MECHANICAL CHARACTERISTICSo MECHANICAL CHARACTERISTICSo item
o item
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o soldering heat resistance Lead terminals are immersed in solder bath of b 
soldering heat resistance Lead terminals are immersed in solder bath of b 
soldering heat resistance Lead terminals are immersed in solder bath of b PCB wire pull strength The pull force will be applied to double lead b PCB wire pull strength The pull force will be applied to double lead b vibration The part will be measured after applying a 

b vibration The part will be measured after applying a e e vibration The part will be measured after applying a e vibration The part will be measured after applying a e drop test The part will be dropped from a height of 

e drop test The part will be dropped from a height of i i drop test The part will be dropped from a height of i drop test The part will be dropped from a height of k 
1 m onto a 20 mm thick wooden board 3 times k 
1 m onto a 20 mm thick wooden board 3 times k in 3 axes (X, Y, Z) for a total of 9 drops.k in 3 axes (X, Y, Z) for a total of 9 drops.in 3 axes (X, Y, Z) for a total of 9 drops.k in 3 axes (X, Y, Z) for a total of 9 drops.

a a test condition

a test conditionn n n high temp. test After being placed in a chamber at +70°C for n high temp. test After being placed in a chamber at +70°C for n low temp. test After being placed in a chamber at -20°C for 

n low temp. test After being placed in a chamber at -20°C for d d 
low temp. test After being placed in a chamber at -20°C for d 
low temp. test After being placed in a chamber at -20°C for d humidity test After being placed in a chamber at +40°C and d humidity test After being placed in a chamber at +40°C and d 90±5% relative humidity for 240 hours.

d 90±5% relative humidity for 240 hours.90±5% relative humidity for 240 hours.

d 90±5% relative humidity for 240 hours.

temp. cycle test The part shall be subjected to 10 cycles.  One 

d temp. cycle test The part shall be subjected to 10 cycles.  One l l temp. cycle test The part shall be subjected to 10 cycles.  One l temp. cycle test The part shall be subjected to 10 cycles.  One l . c compared to the initial c compared to the initial 

measurement.c measurement.o mmm
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PACKAGINGo PACKAGINGo PACKAGINGo o b b e i k a n d l . c o mmm































 


 








 

 


 

 


 


 

o b b 
b 

b 


b e e 



e i i 
i 


i k 
k 


k k 
k 



k a a 



a 

a 

a  n n 



n d d 


d 



d l l l l 
l . . 



. 
c c 



c o  o  
 o 

 

o  

o     

o     m









 

 

 

 
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