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		  Datasheet File OCR Text:


		   preliminary   product   information  l   to   s   band    low   noise    amplifier  n-channel   hj-fe t features -   super   lo w   noise   figure    &    associated   gain   :     nf = 0.4db   typ.    ga = 17.5db   typ.     @f = 2gh z ,  vds = 2v,id = 10ma  -   flat-lead   4-pin   tin-t y pe   super   mi ni-mold(m04)   package   (pb-free   t.   )  applications -   satellite   radio(sdars,   dmb,   etc.)   antenna   lna -   gps   antenna   lna  -   lna   for   micro- w a v e   communication   s y stem  ordering   information  p a rt   numb er   ord e r   numb er   qu a n tit y   m a r k ing   suppl y i ng   form  n e 3509m04   n e 3509m04- a   50 p cs   (n on  ree l ) ne3509m04- t 2   ne3509m04- t 2 - a   3   k p cs/reel   v8 0 -   8   mm   w i d e   em bo ss   t a ping   -   pin1(source),   pin2(drain)    face   t h e  p e rf o r ati on  si d e  o f   t h e   ta p e   re m ark      to   order   evaluation   samples,   please   c ontact   your   local   nec   sales   office. part   number   for   sample   order:   ne3509m04  absolute   maximum   ratings   (   t a =+  25   c   )  p a r a meter   symbol   r a tings   unit  v   e g a t l o v   e c r u o s   o t     n i a r d ds   v   0 . 4   v   e g a t l o v   e c r u o s   o t   e t a g g s   v   0 . 3 -   i       t n e r r u c   n i a r d d i   dss   a m     0 0 2   g i   t n e r r u c   e t a g  a tot a l  po w e r   di ss i p a tion   p t o t not e   w m   0 5 1 t   e r u t a r e p m e t   l e n n a h c ch   + 150    c t   e r u t a r e p m e t   e g a r o t s st g   -   65   t o + 150    c note    mounted   on   1.08c m 2    x    1.0mm(t)   glass   epo x y   pcb  caution  :  obser v e precautions  w h en handling because  these de v ices are sensiti v e to electrostatic discharge . h ete r o   junc tio n   fiel d   effe c t   t ran sisitor ne3509m04 d o cu m ent   n o .   p*****ej0v0p m 00   ( 10 t h   edi t ion )      ?     nec   compound   sem i conducto r   de v i ces    200 5 date   published october   2005 cp(k)   the in formation in this document is subject to change without notice. before using this document, please confirm  that this is the latest version.

  ne3509m04 recommended   operating   conditions(ta   =   +25   c ) parameter   symbol   min.   typ.   max.   unit dra i n  t o  s ou r ce    v o lt a g e   v ds   ---   2   3   v   i       t n e r r u c   n i a r d d   ---   10   20   m a     m b d   0   - - -   - - -   n i p   r e w o p   t u p n i electrical   characteristics t a = + 25   c ) parameter   symbol   test   condition s min.   typ.   max.   unit  gate   t o  s ou r ce  l eak   c u rre n t   i g s o   v g s =-3v   ---   0.5   10   u a   s a tur a t e d   dr a i n   curr e nt   i dss   v ds = 2 v ,  v g s = 0v   30   45   60   m a   gate   to   source   cutoff   voltage   v gs(off ) v ds = 2 v ,  i d = 5 0  a -0.35   -0.5   -0.65   v   tr a n s   c ondu c t a n ce   gm   v ds = 2 v ,  i d =10m a   80   ---   ---   ms    b d   8 . 0   4 . 0   - - -   f n   e r u g i f   e s i o n a ss o ciate d  gai n   ga  v ds = 2 v ,  i d = 10m a f 2ghz 14 . 5   17 . 5   ---   d b   output   po w e r   at   1db   gain     c o m p ress i on  p o i n t  po (1 d b ) v ds = 2 v,   i d = 10m a ( n on - r f ) f 2ghz ---   11   ---   dbm                    the information in this document is subject to change  w ithout notice.  prelimin a r y    product   inform a t ion 

  n e 3509m0 4 typical   characteristics t a = + 25   c )            note)     under   examination  mounted   on   glass   epo xy   pcb  (1.08   c m 2   x   1.0 mm ( t)   )   d r a i n   c u r r e n t   v s .   g a t e   t o   s o u r c e   v o l t a g e 0 5 1 0 1 5 2 0 2 5 3 0 3 5 4 0 4 5 5 0 - 1 . 0 - 0 . 9 - 0 . 8 - 0 . 7 - 0 . 6 - 0 . 5 - 0 . 4 - 0 . 3 - 0 . 2 - 0 . 1 0 . 0 g a t e   t o   s ou r c e   v o l t age        v g s    ( v ) d r a i n   c u rr e nt        i d     ( m a ) v d s = 2 v 0 1 2   3  4 5 20 40 60 80 100 drain to source voltage  vds (v)  drain current   id  (ma)  v g s   =   0  v - 0.1 v - 0.2 v  - 0.3 v 0 - 0.4 v drain current vs. drain to source voltage  m i n i m u m   n o i se   f i g u r e ,  ass o c i a t e d   g a i n    v s .   f r e q u e nc y 0 . 0 0 . 2 0 . 4 0 . 6 0 . 8 1 . 0 1 . 2 1 . 4 1 . 6 1 . 8 2 . 0 0 5 1 0 1 5 f r equen c y    ( g h z ) m i n i m u m   n o i s e   f i gu r e     n f m i n    ( d b ) 0 2 4 6 8 1 0 1 2 1 4 1 6 1 8 2 0 a ss o c i a t ed   g a i n    g a   ( d b ) v d s = 2 v ,  i d = 10 m a n f m i n g a m i n i m u m   n o i se   f i g u r e ,  ass o c i a t e d   g a i n   v s .  dr e i n   c urr e n t 0 . 0 0 . 2 0 . 4 0 . 6 0 . 8 1 . 0 1 . 2 1 . 4 1 . 6 1 . 8 2 . 0 0 1 0 2 0 3 0 4 0 d r e i n   c u rr e n t   i d   ( m a ) m i n i m u m   n i o s e   f i gu r e    n f m i n   ( d b ) 0 2 4 6 8 1 0 1 2 1 4 1 6 1 8 2 0 a s s o c i a t ed   g a i n    g a   ( d b ) n f m i n g a f = 2 . 0 g h z ,  v d s = 2 v m i n i m u m   n o i se   f i g u r e ,  ass o c i a t e d   g a i n   v s .  d r e i n   t o   s o u rc e   v o l t a g e 0 . 0 0 . 2 0 . 4 0 . 6 0 . 8 1 . 0 1 . 2 1 . 4 1 . 6 1 . 8 2 . 0 1 . 0 1 . 5 2 . 0 2 . 5 3 . 0 3 . 5 d r e i n  t o   s ou r c e   v o l t age    v d s   ( v ) m i n i m u m   n i o s e   f i gu r e    n f m i n   ( d b ) 0 2 4 6 8 1 0 1 2 1 4 1 6 1 8 2 0 a s s o c i a t ed   g a i n    g a   ( d b ) n f m i n g a f = 2 . 0 g h z ,   i d s = 10 m a - 0.5 v

  n e 3509m0 4 reference     data  - 8 0 - 7 0 - 6 0 - 5 0 - 4 0 - 3 0 - 2 0 - 1 0 0 1 0 2 0 3 0 4 0 -2 5 - 2 0 - 1 5 - 1 0 - 5 0 5 1 0 1 5 p in    ( d b m ) p o ut    ( d b m ) 0 5 1 0 1 5 2 0 2 5 3 0 3 5 4 0 4 5 5 0 i d     ( m a ) po u t ( 2 t o ne ) i m 3 l i m 3 h i d @ f=2.4ghz ,    vds=2v ,   id=10ma ( non-r f ) m i n i m u m   n o i se   f i g u r e ,  ass o c i a t e d   g a i n   v s .  dr e i n   c urr e n t 0 . 0 0 . 2 0 . 4 0 . 6 0 . 8 1 . 0 1 . 2 1 . 4 1 . 6 1 . 8 2 . 0 0 1 0 2 0 3 0 4 0 d r e i n   c u r r en t   i d   ( m a ) m i n i m u m   n i o s e   f i gu r e    n f m i n   ( d b ) 0 2 4 6 8 1 0 1 2 1 4 1 6 1 8 2 0 a s s o c i a t ed   g a i n    g a   ( d b ) n f m i n g a f = 2 . 5 g h z ,  v d s = 2 v m i n i m u m   n o i se   f i g u r e ,  ass o c i a t e d   g a i n   v s .  dr e i n   t o   s o u rc e   v o l t a g e 0 . 0 0 . 2 0 . 4 0 . 6 0 . 8 1 . 0 1 . 2 1 . 4 1 . 6 1 . 8 2 . 0 1 1 . 5 2 2 . 5 3 3 . 5 d r e i n  t o   s ou r c e   v o l t age    v d s   ( v ) m i n i m u m   n i o s e   f i gu r e    n f m i n   ( d b ) 0 2 4 6 8 1 0 1 2 1 4 1 6 1 8 2 0 a s s o c i a t ed   g a i n    g a   ( d b ) n f m i n g a f = 2 . 5 g h z ,  i d s = 10 m a

  n e 3509m0 4 package    dimensions    flat-lead   4-pin   thin   super   mini-mold uni t m m pin   connections 1.   source  2.   drain  3.   source  4.   gate  1.25 (1.05) 1.3 2 .0 0.1 3 4 2 1 (  t o p   vie w   ) (   bottom   vie w   )  v80

  ne3509m04 mounting   pad   dimensions  fl a t - l e ad  4 -p i n   thin-type   super   m i n i m o l d ( m 04 )   p ackage     (unit:   mm) 0. 6 1. 3 1.2 5 0. 6 0. 5 1. 6 (   reference   onl y   ) 2 3 1 4

  reference data   ne3509m04  s-parameter     vds=2v  id=10ma   freq  s11  s21 s12  s22 (ghz)  mag ang  mag ang mag ang  mag ang 0.1     0.998  -3.1   7.095  176.9 0.004 84.8  0.543 -2.3  0.2     0.997  -6.1   7.103  174.1 0.008 87.3  0.541 -4.4  0.3     0.992  -9.1   7.072  171.2 0.012 85.9  0.539 -6.5  0.4     0.989  -12.0   7.043  168.4 0.016 83.3  0.537 -8.5  0.5     0.982  -15.0   6.994  165.5 0.020 81.7  0.534 -10.5  0.6     0.975  -18.0   6.961  162.6 0.024 79.0  0.531 -12.5  0.7     0.967  -20.8   6.913  159.9 0.028 77.7  0.527 -14.6  0.8     0.954  -24.4   6.801  156.4 0.032 75.7  0.524 -17.0  0.9     0.943  -27.7   6.703  153.3 0.036 73.9  0.521 -19.1  1.0     0.933  -30.6   6.615  150.6 0.040 72.3  0.518 -21.0  1.1     0.924  -33.2   6.535  148.0 0.043 70.8  0.515 -22.8  1.2     0.916  -35.5   6.462  145.8 0.045 69.5  0.513 -24.3  1.3     0.908  -37.7   6.395  143.7 0.048 68.3  0.511 -25.8  1.4     0.898  -40.4   6.319  141.1 0.051 67.2  0.503 -27.5  1.5     0.893  -43.0   6.256  138.5 0.054 65.4  0.493 -29.1  1.6     0.876  -45.7   6.189  136.0 0.057 64.3  0.488 -31.0  1.7     0.860  -48.5   6.118  133.5 0.060 62.9  0.483 -32.7  1.8     0.848  -51.4   6.032  131.1 0.063 61.1  0.475 -34.3  1.9     0.839  -54.7   5.977  128.9 0.066 59.9  0.472 -35.1  2.0     0.830  -57.5   5.897  126.6 0.069 59.2  0.465 -36.4  2.1     0.819  -59.9   5.831  124.2 0.072 58.0  0.456 -38.3  2.2     0.805  -63.0   5.752  122.0 0.074 56.7  0.452 -39.6  2.3     0.788  -65.0   5.665  119.5 0.077 55.4  0.446 -41.5  2.4     0.775  -68.1   5.602  117.4 0.079 54.5  0.437 -42.3  2.5     0.766  -69.9   5.517  115.3 0.081 53.0  0.428 -44.6  2.6     0.748  -73.0   5.444  113.0 0.084 52.0  0.421 -45.3  2.7     0.731  -76.1   5.375  111.0 0.087 51.3  0.414 -46.1  2.8     0.724  -77.4   5.280  108.9 0.088 50.3  0.406 -47.7  2.9     0.704  -80.4   5.221  106.4 0.091 48.6  0.398 -49.7  3.0     0.694  -82.5   5.144  104.5 0.093 48.0  0.391 -51.0  3.1     0.680  -84.5   5.062  102.4 0.095 46.7  0.384 -52.3  3.2     0.671  -87.9   5.001  100.6 0.097 46.3  0.379 -52.9  3.3     0.660  -89.0   4.914  98.5 0.099 45.1  0.368 -54.7  3.4     0.646  -92.1   4.850  96.6 0.101 44.3  0.366 -55.4  3.5     0.639  -95.0   4.797  94.6 0.104 43.3  0.357 -56.6  3.6     0.619  -96.1   4.711  92.7 0.104 42.6  0.349 -58.4  3.7     0.609  -98.2   4.645  91.0 0.106 41.6  0.339 -59.1  3.8     0.599  -101.3   4.581  89.0 0.108 40.7  0.335 -60.7  3.9     0.588  -103.8   4.525  87.3 0.110 40.1  0.327 -61.5  4.0     0.578  -105.3   4.454  85.3 0.112 38.9  0.321 -63.0  4.1     0.573  -107.9   4.394  83.6 0.114 38.5  0.313 -64.0  4.2     0.563  -110.3   4.337  81.7 0.116 37.4  0.307 -65.4  4.3     0.558  -112.5   4.283  80.0 0.118 36.6  0.300 -66.7  4.4     0.545  -114.4   4.219  78.4 0.119 35.8  0.294 -68.0  4.5     0.541  -117.1   4.165  76.7 0.121 35.2  0.287 -68.7  4.6     0.531  -119.2   4.109  74.8 0.122 34.4  0.280 -70.2  4.7     0.524  -121.7   4.057  73.2 0.124 33.7  0.274 -70.9  4.8     0.511  -124.0   4.005  71.5 0.126 33.0  0.268 -72.2  4.9     0.506  -126.4   3.952  69.8 0.128 32.3  0.263 -73.6  5.0     0.496  -129.3   3.894  68.0 0.130 31.4  0.256 -75.5  5.1     0.491  -131.6   3.851  66.5 0.131 30.7  0.251 -76.0  5.2     0.485  -133.5   3.798  64.8 0.133 30.0  0.244 -77.6  5.3     0.477  -136.2   3.755  63.3 0.134 29.3  0.238 -78.5  5.4     0.470  -138.3   3.709  61.8 0.136 28.4  0.233 -79.7  5.5     0.464  -140.4   3.663  60.2 0.138 28.1  0.226 -81.0  5.6     0.456  -142.9   3.621  58.7 0.139 27.2  0.221 -82.5  5.7     0.453  -144.7   3.572  57.1 0.141 26.5  0.213 -83.1   

  5.8     0.449   -147.4   3.530  55.6  0.142  25.9   0.208   -85.1  5.9     0.444   -150.4   3.486  54.0  0.144  25.0   0.203   -86.1  6.0     0.440   -152.4   3.451  52.5  0.146  24.3   0.197   -87.8  6.1     0.432   -154.6   3.406  51.0  0.147  23.6   0.193   -89.0  6.2     0.429   -156.8   3.365  49.5  0.148  23.1   0.186   -90.2  6.3     0.429   -159.7   3.326  48.0  0.150  22.3   0.181   -91.4  6.4     0.425   -161.6   3.294  46.5  0.152  21.7   0.175   -93.7  6.5     0.423   -164.5   3.250  45.1  0.153  21.0   0.169   -94.7  6.6     0.418   -166.6   3.215  43.7  0.154  20.4   0.164   -96.1  6.7     0.414   -168.6   3.186  42.3  0.157  19.6   0.160   -97.9  6.8     0.416   -171.1   3.146  40.8  0.158  19.1   0.153   -99.5  6.9     0.414   -173.2   3.114  39.3  0.160  18.4   0.149   -101.2  7.0     0.410   -175.8   3.081  37.9  0.161  17.5   0.144   -103.0  7.1     0.410   -177.8   3.049  36.5  0.163  17.0   0.138   -105.0  7.2     0.412   179.4   3.016  35. 0  0.164  16.3   0.133   -106.6  7.3     0.410   177.0   2.981  33. 8  0.166  15.7   0.129   -108.4  7.4     0.411   175.1   2.957  32. 3  0.167  14.9   0.126   -110.6  7.5     0.407   172.9   2.932  31. 0  0.169  14.3   0.120   -112.4  7.6     0.409   170.0   2.909  29. 4  0.171  13.6   0.119   -114.9  7.7     0.405   167.8   2.867  27. 9  0.173  12.7   0.113   -119.1  7.8     0.406   164.8   2.843  26. 4  0.173  12.0   0.108   -123.1  7.9     0.404   164.1   2.809  25. 2  0.175  11.2   0.102   -125.5  8.0     0.408   161.2   2.779  23. 6  0.177  10.5   0.096   -128.3  8.1     0.412   159.1   2.750  22. 4  0.178  9.9   0.093   -132.6  8.2     0.410   157.4   2.725  21. 2  0.180  9.0   0.089   -136.6  8.3     0.409   154.7   2.701  19. 7  0.181  8.7   0.086   -139.1  8.4     0.411   152.9   2.665  18. 5  0.183  7.8   0.083   -143.2  8.5     0.415   150.4   2.647  17. 2  0.184  7.2   0.080   -147.3  8.6     0.415   148.5   2.627  15. 7  0.186  6.3   0.079   -152.0  8.7     0.416   146.3   2.594  14. 4  0.187  5.5   0.076   -157.6  8.8     0.417   144.5   2.573  13. 1  0.188  4.8   0.074   -162.5  8.9     0.418   142.4   2.549  11. 7  0.190  4.1   0.072   -167.0  9.0     0.424   140.7   2.522  10. 4  0.191  3.4   0.072   -173.6  9.1     0.423   138.8   2.496  9. 3  0.193  2.8   0.071   -179.9  9.2     0.429   136.8   2.479  8.0  0.194  1.8   0.073   175.4  9.3     0.431   135.2   2.451  6.6  0.196  1.3   0.072   169.3  9.4     0.436   133.2   2.434  5.3  0.197  0.7   0.075   164.2  9.5     0.436   130.9   2.408  4. 1  0.197  -0.2   0.075   159.5  9.6     0.442   129.1   2.390  2. 6  0.200  -0.9   0.078   155.2  9.7     0.444   126.8   2.370  1. 2  0.201  -1.5   0.081   149.7  9.8     0.446   125.4   2.345  0. 1  0.203  -2.3   0.083   145.5  9.9     0.450   123.8   2.327  -1 .3  0.204  -3.1   0.087   140.3  10.0     0.458   121.9   2.295  -2 .5  0.205  -3.8   0.090   136.5  10.1     0.459   120.5   2.284  -3 .9  0.207  -4.5   0.095   132.5  10.2     0.462   119.0   2.260  -4 .9  0.208  -5.3   0.098   128.7  10.3     0.468   117.0   2.237  -6 .2  0.209  -6.0   0.103   125.0  10.4     0.474   115.2   2.219  -7 .3  0.211  -6.8   0.109   121.6  10.5     0.476   113.9   2.205  -8 .6  0.212  -7.4   0.112   118.9  10.6     0.479   112.3   2.175  - 10.0  0.213  -8.2   0.117   116.8  10.7     0.485   110.6   2.164  - 11.3  0.215  -9.0   0.121   114.4  10.8     0.490   109.1   2.148  - 12.5  0.216  -9.7   0.128   111.6  10.9     0.493   107.5   2.128  - 13.6  0.217  -10.5   0.133   108.7  11.0     0.496   106.0   2.106  - 14.9  0.219  -11.2   0.137   106.6  11.1     0.502   104.4   2.091  - 16.1  0.220  -11.9   0.143   104.6  11.2     0.505   103.0   2.071  - 17.2  0.221  -12.7   0.148   102.6  11.3     0.512   101.7   2.051  - 18.5  0.222  -13.5   0.153   100.6  11.4     0.514   99.8   2.038  - 19.8  0.224  -14.3   0.159   98.9  11.5     0.520   98.4   2.023  - 21.0  0.225  -15.0   0.165   96.7  11.6     0.528   97.1   2.007  - 22.1  0.227  -15.6   0.171   95.4  11.7     0.535   95.3   1.990  - 23.4  0.227  -16.7   0.176   93.3  11.8     0.540   94.5   1.977  - 24.6  0.229  -17.4   0.181   91.9  11.9     0.546   92.7   1.950  - 25.8  0.230  -18.2   0.187   90.6  12.0     0.549   91.2   1.947  - 27.1  0.232  -19.0   0.193   88.4 

    reference data        ne3509m04        noise-parameter          vds=2 v   id=10ma          freq   fmin gammaopt  rn/50  (ghz)   (db) mag ang -  1.5   0.27  0.788  26.6  0.181   2.0   0.31  0.740  30.8  0.176   2.5   0.35  0.692  35.0  0.171   3.0   0.38  0.644  40.5  0.165   3.5   0.41  0.596  47.1  0.156   4.0   0.44  0.549  54.9  0.146   4.5   0.47  0.504  63.6  0.134   5.0   0.51  0.461  73.3  0.121   5.5   0.54  0.421  83.9  0.107   6.0   0.57  0.383  95.2  0.095   6.5   0.61  0.349  107.2  0.083   7.0   0.64  0.319  119.9  0.074   7.5   0.68  0.294  133.0  0.067   8.0   0.71  0.274  146.6  0.062   8.5   0.75  0.260  160.6  0.060   9.0   0.79  0.251  174.9  0.060   9.5   0.82  0.249  -170.7  0.063   10.0   0.86  0.255  -156.1  0.068   10.5   0.90  0.268  -141.5  0.076   11.0   0.94  0.290  -126.9  0.088   11.5   0.98  0.320  -112.4  0.106   12.0   1.02  0.359  -98.2  0.130      

  ne3509m04

  4590   p  a  t  r  ick   he n  r  y   drive    sa n  t  a   c  l  ara ,    c a  950 5  4 -  18 1  7  telep h  o  n  e  :   (  408 )  919 -  2 5  0 0  facsi m  ile :  (  40 8  )    988 -  02 7  9  subject :  compliance with eu dir e  ctive s  cel certifies, to its    kn o  w  ledge, that semicond u  ctor and laser products    detailed below are compliant    with the requirements of european union (eu)    directive 2002/95/ec restriction    o n   use of hazardous    substance s  in electrical    and electro n  ic equipmen t   (rohs) a n  d the requi r  e  ments of eu directive    2003/11/ec restriction  o  n   penta and octa bde.    cel pb-fre e   products h a  ve the sam e   base part  n  u  mber with    a suffix added. the suffix ?a indicates    that the device is pb-fr e  e. the ?az suffix is us e  d   to design a  te devices containing p b   which are    exempted from the requirement of r o  hs directive (*). in all cases the d e  vices have pb-free terminals.    all devices    with these suffixes meet the requir e  ments of the rohs directive.    this stat u  s   is based on    cel?s understanding of  t  he eu directives and k n  owledge of the materials that    go into its p r  oducts as o f   the date of    discl o  s  ure  o  f   this infor m  ation .  r e  s t  ric t  e  d    s  u  bs t  a  n  c  e  per   rohs   con  c  e  n  tratio  n   limit   per   rohs   (value  s   are   n  o  t   yet   fixed)   con  c  e  n  t ra t io  n   con t ai  ned  in   cel   devices   -  a  -  a  z  lead   ( p  b )  <   10 0  0   ppm    no t   de t e  c t ed  (*)  mercury  <   100  0   ppm   not   dete  cted  cadmi  u  m  <   100   ppm   not   dete  cted  hexavale  nt   chromi  um  <   100  0   ppm   not   dete  cted  pbb  <    1000   ppm   not   detec  t  ed  pbde  <    1000   ppm   not   detec  t  ed  if you should have any    additional  q  uestions re g  a  rding our  d  e  vices and compliance  t  o   environm e  n  ta l  standards,  p  l  ease do no t   hesitate to    contact your local representative.    i mpor t an t i nf  o  rm  a t ion   and   disclaimer : i n f or  m  atio n  provided  b  y  ce l  on its  w  ebsite or    i n   other commun i  cations concerti n  g   the sub s  tanc e  content of its pr o  ducts represents    kno w  ledg e   and  b  e  lief as of  t  he date that it is provided. cel bases its kno w  ledge  a  n  d   belief    on   in f o rm a  t  ion  p r o v ided   b  y    t  h  i r d  pa rt ie s  and  m a k e  s  no  r ep r e s en t a  t  ion   o r    w  a  rr an  t  y    a  s  t o  t he a cc u r ac  y   o f   s u c h in f o rm a t ion .    eff o rts  a r e   u  nder  w  a  y    to   b  e  tte  r  in t eg r a t e   in f o rm a  t  ion  fr o m t hi r d   pa  rt ie s.  c e l   ha s t a  k en   and  c ont  inu e  s to take reason a  ble steps    t o   p r o v ide  r epr  e s en t a t i v e   and   ac  cu r  a  t e  information but    m a  y   not  h  a  ve conducted destructive testing or    c hemi c al anal y  s  is on in c oming m a  terials and chemicals. cel and c e  l  s upplie rs c on s id  e r c e rt ain   in f o r m  a t ion  t o   be   p r o  p  r i  e t ar  y  ,  and  thus  c  as numbers an d   other limited information m a  y not    be availa b  le   for   release .  in no event shall cel?s liabilit y   ar i  s  ing out of such information    e  x  ce e  d   the total purc h  ase price of the    cel par t  (  s) at issue  s  old  by    c e l   t o   customer on an    annual basis.    see cel t e  rms and conditions  f  o  r additional c l  arification of  w  a  rra n  t  ies and liabilit y  . 
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