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		  Datasheet File OCR Text:


		    crystal oscillator                               specifications (characteristics)     item   symbol   specifications   * 2   conditions /  remarks   p t   /   s t   p h   /   s h   pc  /   sc   output frequency range   f 0   1   mhz to  125   mhz   -   vcc = 4.5   v to  5.5   v   (except sg - 8002lb)   -   1   mhz to  80   mhz   -   vcc = 4.5   v to  5. 5   v   (sg - 8002lb only)   -   -   1 mhz   to  125 mhz   v cc  = 3.0   v   to  3.6 v    -   -   1 mhz   to  66.7   mhz   v cc  =  2.7 v   to  3.6 v    supply voltage   v cc   4.5   v to  5.5   v   2. 7   v to 3. 6   v     storage   temperature   t_stg   - 55   ? c to + 125   c    (sg - 8002ca / jf / ja / dc / db)   store as bare   product .   - 55   ? c to + 100   c    (sg - 8002jc)   - 40  ? c to + 125   c    (sg - 8002ce / lb)   operating temperature   t_use   - 2 0  ? c to + 70   c   /  - 40  ? c to +85 c   *1   frequency tolerance   f _tol   b :   ? 5 0   ?   10 - 6 , c:   ? 100   ?   10 - 6   - 20  ? c to +70  ? c   m :   ? 100   ?   10 - 6     m :   ? 100   ?   10 - 6   - 4 0  ? c to +85  ? c   (except sg - 8002jc)   *3   -   l : ? 5 0      10 - 6   l : ? 5 0      10 - 6   - 4 0  ? c to +85  ? c   (sg - 8002lb only)   *3   current consumption   i cc   40   ma max.    (sg - 8002ce)   28 ma max.   no load condition, max. frequency     -   30 ma max.    (sg - 8002lb)   45 ma max.      (s g - 8002ca / jf /jc / ja / dc / db)   output disable current   i_dis   30 ma max.   16 ma max.   oe=gnd  (pt.ph,pc)   (except sg - 8002lb)   -   25 ma max.   16 ma max.   oe=gnd  (ph,pc)  (sg - 8002lb only)   stand - by current   i_std   50    a max.   =gnd   (s t ,s h ,sc )   symmetry   * 1   sym   40   % to  60   %   -   ttl load: 1.4   v, max. load condition     (except sg - 8002lb)   -   40   % to  60   %   cmos load:50   %   v cc level , max. load condition     (except sg - 8002lb)   -   40   % to  60   %   -   50 % v cc ,  l_cmos =15 pf,  ? 80 mhz   (sg - 8002lb)   -   -   40   % to  60   %   50 % v cc ,  l_cmos =15 pf, v cc =3.0 v to 3.6 v,  ? 125 mhz   (sg - 8002lb)   -   -   40   % to  60   %   50 % v cc ,  l_cmos =15 pf, v cc =2.7 v to 3.6 v,  ? 66.7 mhz   (sg - 8002lb)   45   % to  55   %   *1   high output voltage   v oh   v cc  - 0.4 v  min.   i oh = - 16 ma   ( pt , st,ph , sh   )  ,   - 8 ma   ( pc , s c)   low output voltage   v ol   0.4 v  max.   i ol = 16 ma   ( pt , st,ph , sh )  , 8 ma   ( pc , sc )   output load condition    (ttl) * 1   l_ttl   5 ttl max.   -   max. frequency and max.  supply   voltage   (sg - 8002ce /  ca / ja /  dc /  d b)   5 ttl max.   -   f0   ?   90 mhz and   max.  supply   voltage     (sg - 80 02jf / jc )   output load   condition     (cmos)   * 1   l_cmos   15   pf max.   max. frequency and max.  supply   voltage   (sg - 8002ce / jf / jc)   -   15   pf max.   max. frequency and max.  supply   voltage   (sg - 8002lb)   15   pf max.   2 5   pf max   15   pf max.   max. frequency and max.  suppl y   voltage   (sg - 8002ca /  ja /  dc /  d b)   output enable /     disable input voltage   v ih   2.0   v min.   70  %   v cc   min.   oe   terminal   or terminal   v il   0.8   v max.   20  %   v cc   max.   r ise  /   f all   time   * 1   tr/ tf   4 ns max.   -   ttl load: 0.4   v   to  2.4   v level   (except sg - 8002lb)   -   3   ns max.   cmos load: 20   %   v cc to  80   %   v cc   level   s tart - up time   t _st r   10   ms max.   time at minimu m  supply   voltage to be 0 s   frequency aging   f _aging    5      10 - 6   /   year  max.   +25   ? c,   v cc =5.0 v/ 3.3 v (pc , sc) first year     * 1    operating temperature ,   the available frequency,  symmetry ,   output load conditions   and rise/fall time , please refer to   outline specif ications    page.   * 2    pll - pll connection & jitter specification, please refer to  jitter specifications and characteristics chart    page .   * 3    refer to  outline specifications    ( frequency range ) for  m  and    l    tolerance   availability.     checking possible by the   frequency checking program.     product number (please contact us)       crystal oscillator   programmable     sg   -   8002   series       ?     :     1 mhz to 1 25   mhz     ?      :     3.0 v   / 3.3 v /   5.0 v     ?      :     output enable(oe) or standby( )        ?         ?             ce, lb, ca    st  st   

   crystal oscillator       sg - 8002ce   ceramic  son  4pin 3.2x2.5x1.05 mm   sg - 8002lb   soj   4pin  5.0 x 3.2 x1. 2   mm   metal  may  be  exposed  on  the  top  or  bottom  of  this  product.   this  will  not  affect  any  quality,  reliability or electrical s pec.   sg - 8002ca   ceramic   son  4pin  7.0 x 5.0 x1. 4   mm   5 . 08   # 4   # 3   # 2   # 1   1 . 4   2.6   5.0 0.2   7.0 0.2   #1   #2   #3   #4   e 125.000   phc935c   5.08   1. 4   +0.1   - 0.15   c   (ex. 0.01   f)   4.2   5.08   1.8   2.0   resist   sg - 8002jf   soj   4pin  7.1 x 5.1 x1. 5   mm   5.08   0.4   0 min .   1.5 max.   (0.75)   (0.75)   3.8   7.1  0.2   5.1  0.2   4.6  0.2   e 125.00c   2ph 9245a   #1   #2   #3   #4   c   (ex. 0.01   f)   4.2   5.08   1.8   2.0   resist   metal  may  be  exposed  on  the  top  or  bottom  of  this  product.   this  will  not  affect  any  quality,  reliability  or  ele ctrical spec.   to  maintain  stable  operation,  provide  a  0.01uf  to  0.1uf  by - pass  capacitor  at  a  loc a- tion  as  near  as  possible  to the  power  source  terminal of the crystal product (between vcc  -   gnd).     pin map     pin   connection     1   oe or      2   gnd     3   out     4   vcc     note.   oe pin (p t , p h , pc)   oe  p in  =   "h" or "open": specified frequency output.   oe  p in  =   "l": output is  high impedance.       p in (s t , s h , sc)     p in  =   "h" or "open": specified frequency outp ut.     p in  =   "l": output is low level (weak pull  -   down), o s cillation  stops.       external dimensions and recommended footprint        (unit:mm)                                                          st     e125.0c   sc181a   3.2 ? 0.2   2.2   2.5 ? 0.2   #2   #1   #2   #4   #3   1.05 ? 0.15   #3   0.9   0.9   #1   #4   0.7      1.4   2.4   1.9   1.2   #1   #2   #3   #4   c (ex.0.01   f)   resist      (0. 3 5)   2.5   (0. 3 5)   0.1   5.0  ? 0.2   # 2   # 3   # 1   # 4   e 125.0b     3.2  ? 0.2   2.8   fcc21a   2.54   1.0   1.2 max.   0min.      2.2   2.54   1.5   1.6  

   crystal oscillator       sg - 8002ja   soj   4pin  14.0x9.8x4.7   mm   package and pin co mpatible with sg - 6 15.   sg - 8002dc   dip   half size   sg - 8002db   dip   full size   note.   oe pin (p t , p h , pc)   oe  p in  =   "h" or "open": specified frequency output.   oe  p in  =   "l": output is  high impedance.       p in (s t , s h , sc)     p in  =   "h" or "open": specif ied frequency output.     p in  =   "l": output is low level (weak pull  -   down), o s cillation  stops.   to maintain stable operation, provide a 0.01uf to 0.1uf by - pass capacitor  at a location as near as possible to the power source terminal of   the cry s- tal product (between vcc  -   gnd).       pin map     pin   connection     1   oe or      2   gnd     3   out     4   vcc     pin map : sg - 8002dc     pin   connection     1   oe or      4   gnd     5   out     8   vcc     pin map :  sg - 8002db     pin   connec tion     1   oe or      7   gnd     8   out     14   vcc           external dimensions and recommended footprint   (continued)       (unit:mm)                                               products number        ( p lease   c ontact us   for each product. )   sg - 8002ce:   q3321ce x x xxxx00       sg - 8002jc:    q3307jcx 2 xxxx00   sg - 8002lb:   q3323lbxxxxxx00       sg - 8002ja:    q3306jax 2 xxxx00   sg - 8002ca:   q3309cax0xxxx00       sg - 8002dc:    q3204dcx 2 xxxx00   sg - 8002jf:   q3308jfx 2 xxxx00       sg - 8002db:    q3203dbx 2 xxxx00               sg - 8002jc   soj   4pin  10.5x5.8x2.7   mm   package and pin co mpatible with sg - 636 .   metal  may  be  exposed  on  the  t op  or  bottom  of  this  product.   this  will  not  affect  any  quality,  reliability  or  electrical spec.    st     0.5 1   5.08   0.25min.   4.7   max .   1 4.0 max.   #1   #2   #4   #3   8.65   9.8  max.   7 .6 2   0.25   100.0000 c   2ph    9357b   epson      5.08   1.3   3.0   8.8      1 9 . 8  max.   6. 3 6   0. 51   15.24   0.2   min.   2.54   min.   5.3   max.   7.62   0.25   9 0 ? ~1 0 5 ?   13.7   max.   6.6   0. 51   7.62   0.2min.   2.54   min.   5.3   max.   7.62   0.25   9 0 ? ~1 0 5 ?   epson   2ph      9357b   16.0000   c   2ph   epson   9357b   100.0000 c   #1   #4   #5   #8   #1   #7   #8   #14      0.5 1   5.08   0.05min.   2.7   max .   10. 5 max.   #1   #2   #4   #3   5.0   5.8  max.   3.6   (1.0)   (1.0)   e125.0000 c   2ph    9357b      5.08   1.3   2.1   4.6  

   crystal oscillator               sg - 8002 series     outline of specification s     model   su p ply   vo l- tage   operating    te m perature   output load    cond i tion   s ymmetry   output rise   time /   output  fall time   sg - 8002ce   pt / st   4.5  v  to  5.5 v   - 20 c to +70   c   5ttl+15pf   40 % to 60 %     (1.4 v,   l _ttl =5   ttl+15 pf,   f0  125 mhz)   45 % to 55 %     (1.4 v,   l_ttl =5 ttl+15 pf,   f0  66.7 mhz)   2.0 ns max.    (0.8 v to 2.0 v,l _ttl =max.)   4.0 ns max.    (0.4 v to 2.4 v,l _ttl =max.)   - 40   c to +85   c   45 % to 55 %     (1.4 v,   l_ttl =5 ttl+15 pf,   f0  27 .0   mhz)   ph / sh   - 20 c to +70   c   15 pf      (f0  125 mhz)   25 pf     (f0  100 mhz)   40 % to 60 %     (50 % v cc ,   l _cmos =15 pf,   f0  125 mhz)   45 % to 55 %     (50 % v cc ,   l_cmos =25 pf,   f0  66.7 mhz)   3.0 ns max.    (20 %   v cc   to 80 % v cc ,l _cmos =max.)   - 40   c to +85   c   25 pf     (f0  27 mhz)   45 % to 55 %    (50 % v cc ,   l _cm os =25 pf,   f0  27 .0   mhz)   pc / sc   3.0  v  to  3.6 v   - 40   c to +85   c   15 pf      40 % to 60 %     (50 % v cc ,   l _cmos =15 pf,   f0  125 mhz)   45 % to 55 %     (50 % v cc ,   l _cmos =15 pf,   f0  40 mhz)   3.0 ns max.    (20 %   v cc   to 80 % v cc ,l _cmos =max.)   2.7  v  to  3.6 v   40 % to 60 %     ( 50 % v cc ,   l _cmos =15 pf,   f0  66.7 mhz)   sg - 8002lb   ph /sh   4.5  v  to  5.5 v   - 40   c to +85   c   15 pf   25pf      (f0  5 0 mhz)   40 % to 60 %     (50 %   v cc ,   l _cmos =15 pf,   f0  80 mhz)   4 5   % to  55   %     (50 %   v cc ,   l _cmos = 2 5 pf,   f0  5 0 mhz)   3 .0 ns max.    (20 %   v cc   to 80 %   v cc , l_cmos =ma x.)   pc /sc   3.0  v  to  3.6  v   - 40   c to +85   c   15 pf   40 % to 60 %     (50 %   v cc ,   l _cmos =15 pf,   f0  125 mhz)   45 % to 55 %     (50 %   v cc ,   l _cmos =15 pf,   f0  40 mhz)   3 .0 ns max.    (20 %   v cc   to 80 %   v cc , l_cmos =max.)   2.7  v  to  3.6 v   40 % to 60 %     (50 %   v cc ,   l _cmos =15 pf ,   f0  66.7 mhz)   sg - 8002jf   pt / st   4.5  v  to  5.5 v   - 20 c to +70   c   5ttl+15 pf   (f0    90 mhz)   15 pf     (f0  125 mhz)   25 pf     (f0  66.7 mhz)   40 % to 60 %     (1.4 v,   l _ttl =5 ttl+15 pf,   f0  90 mhz)                   (1.4 v, l _cmos =15 pf,   f0  125 mhz)                   (1.4 v, l _ cmos =25 pf,   f0  66.7 mhz)   45 % to 55 %     (1.4 v,   l _ttl =5 ttl+15 pf,   f0  66.7 mhz)   2.0 ns max.    (0.8 v to 2.0 v,l _cmos  25 pf )   4.0 ns max.    (0. 4   v to 2. 4   v, l _cmos or l_ttl =max.)   - 40   c to +85   c   15 pf     (f0  40 mhz )   40 % to 60 %     (1.4 v, l _cmos =15 pf,   f0  40 m hz)   ph / sh   - 20 c to +70   c   15 pf     (f0  125 mhz)   25 pf     (f0  90 mhz )   50 pf     (f0  50 mhz)    40 % to 60 %     (50 % v cc ,   l _cmos =15 pf,   f0  125 mhz)                   (50 % v cc ,   l _cmos =25 pf,   f0  90 .0   mhz)                   (50 % v cc ,   l _cmos =50 pf,   f0  50 .0   mhz)   45 % to  55 %     (50 % v cc ,   l _cmos =25 pf,   f0  66.7 mhz)   3.0 ns max.    (20 % v cc  to 80 % v cc ,l _cmos  25 pf )   4.0 ns max.    (20 % v cc  to 80 % v cc ,l _cmos =max.)   - 40   c to +85   c   15 pf     (f0  40 mhz )   40 % to 60 %    (50 % v cc ,   l _cmos =15 pf,   f0  40 mhz)   pc / sc   3.0  v  to  3.6 v   - 40   c to +85   c   15 pf      30 pf     (f0  40 mhz)   4 0 % to 60 %     (50 % v cc ,   cl=15 pf,   f0  125 mhz)   45 % to 55 %     (50 % v cc ,   cl=30 pf,   f0  40 mhz)   3.0 ns max.    (20 %   v cc   to 80 % v cc ,l _cmos  15 pf )   4.0 ns max.    (20 %   v cc   to 80 % v cc ,l _cmos =max.)   2.7  v  to  3.6 v   15 p f      40 % to 60 %    (50 % v cc ,   cl=15 pf,   f0  66.7 mhz)   sg - 8002ca     sg - 8002ja     sg - 8002db     sg - 8002 d c     pt /st   4.5  v  to  5.5 v   - 20 c to +70   c   5ttl+15pf   (f0  125   mhz )   25 pf     (f0  66.7 mhz)   40 % to 60 %     (1.4 v,   l _ttl =5 ttl+15 pf,   f0  125 mhz)                   (1.4 v,   l _cmos =25 pf,   f0  66.7 mhz)   45 % to 55 %     (1.4 v,   l _ttl =5 ttl+15 pf,   f0  66.7 mhz)   2.0 ns max.    (0.8 v to 2.0 v, l_cmos or l_ttl =max.)   4.0 ns max.    (0.4 v to 2.4 v, l_cmos or l_ttl =max.)   - 40   c to +85   c   5   ttl+15   pf   ( f 040 mhz )   15 pf     (f0  55 mhz)   40 % to  60 %     (1.4 v,   l _cmos =15 pf,   f0  55 .0   mhz)   45 % to 55 %     (1.4 v,   l _ttl =5 ttl+15 pf,   f0  40 .0   mhz)   ph/sh   - 20 c to +70   c   25 pf     (f0  125 mhz)   50 pf     (f0  66.7 mhz)   40 % to 60 %     (50 % v cc ,   l _cmos =25 pf,   f0  125   mhz)                   (50 % v cc ,   l _cmos =50 pf,   f 0  66.7 mhz)   45 % to 55 %     (50 % v cc ,   l _cmos =25 pf,   f0  66.7 mhz)   3.0 ns max.    (20 %   v cc   to 80 %   v cc , l_cmos  25 pf )   4.0 ns max.    (20 %   v cc   to 80 %   v cc , l_cmos =max.)   - 40   c to +85   c   15 pf     (f0  55 mhz)   25 pf     (f0  40 mhz )   40 % to 60 %     (50 % v cc ,   l _cmos =15  pf,   f0  55 .0   mhz)   45 % to 55 %     (50 % v cc ,   l _mos =25 pf,   f0  40 .0   mhz)   pc / sc   3.0  v  to  3.6 v   - 40   c to +85   c   15 pf     30 pf     (f0  40 mhz)   40 % to 60 %     (50 % v cc ,   l _cmos =15 pf,   f0  125 mhz)   45 % to 55 %     (50 % v cc ,   l _cmos =30 pf,   f0  40 mhz)   3.0 ns max.    (20 %   v cc   to 80 % v cc ,l _cmos  15 pf )   4.0 ns max.    (20 %   v cc   to 80 % v cc , l_cmos =max.)   2.7  v  to  3.6 v   15 pf     40 % to 60 %     (50 % v cc ,   l _cmos =15 pf,   f0  66.7 mhz)   sg - 8002jc   pt / st   4.5  v  to  5.5 v   - 20 c to +70   c   5ttl+ 1 5 pf   (f0  90 mhz)   15 pf     (f0  125 mhz )   25 pf      (f0  66.7 mhz)   40 % to 60 %     (1.4 v,l _cmos =15 pf,   f0  125 mhz)                    (1.4 v,l _ttl =5 ttl+15 pf,   f0  90 .0   mhz)                   (1.4 v,l _cmos =25 pf,   f0  66.7 mhz)   45 % to 55 %     (1.4 v,l _ttl =5 ttl+15 pf,   f0  66.7 mhz)   2.0 ns max.    (0.8 v to 2.0 v, l _cmos or  l_ttl =max.)   4.0 ns max.    (0.4 v to 2.4 v, l _cmos or l_ttl =max.)   ph / sh   15 pf     (f0  125 mhz)   25 pf     (f0  90 mhz)   50 pf     (f0  66.7 mhz )   40 % to 60 %     (50 % v cc ,   l _cmos =15 pf,   f0  125 mhz)                   (50 % v cc ,   l _cmos =25 pf,   f0  90 mhz)                   (50 %   v cc ,   l _cmos =50 pf,   f0  50 mhz)   45 % to 55 %     (50 % v cc ,   l _cmos =25 pf,   f0  66.7 mhz)   3.0 ns max.    (20 % v cc  to 80 % v cc ,l _cmos  25 pf)   4.0 ns max.    (20 % v cc  to 80 % v cc ,l _cmos =max.)   pc / sc   3.0  v  to  3.6 v   - 20 c to +70   c   15 pf      30 pf     (f0  40 mhz)   40 % to 6 0 %     (50 % v cc ,   l _cmos =15 pf,   f0  125 mhz)   45 % to 55 %     (50 % v cc ,   l _cmos =30 pf,   f0  40 mhz)   3.0 ns max.    (20 % v cc  to 80 % v cc ,l _cmos  15 pf )   4.0 ns max.    (20 % v cc  to 80 % v cc ,l _cmos =max.)   2.7  v  to  3.6 v   15 pf      40 % to 60 %    (50 % v cc ,   l _cmos =15 pf,   f0  66.7 mhz)     ? table of frequency range   model   supply voltage   frequency   frequency   tolerance    operating   temperature   sg - 8002ce   pt/   st   ph/   sh   4.5 v to 5.5 v   1.0 mhz   to  125 mhz   b,c   1.0 mhz  to     27 mhz   m   pc / sc   3.0 v to 3.6 v   1.0 mhz   to  125 mhz   b,c , m   2.7   v to 3.6 v   1.0 mhz to    66.7 mhz   sg - 8002lb   ph/   sh   4.5 v to 5.5 v   1.0 mhz   to    80 mhz   b,c   1.0 mhz  to     27 mhz   m ,l   pc/   sc   3.0 v to 3.6 v   1.0 mhz   to  125 mhz   b,c,m,l   2.7 v to 3.6 v   1.0 mhz to    66.7 mhz   sg - 8002jf   pt/   st   ph/   sh   4.5 v to 5.5 v   1.0 mhz   to  125 mhz   b,c   1.0 mhz  to     40 mhz    m   pc /  sc   3.0 v to 3.6 v   1.0 mhz   to  125 mhz   b,c,m   2.7 v to 3.6 v   1.0 mhz to    66.7 mhz   sg - 8002ca   sg - 8002ja   sg - 8002db   sg - 8002dc   pt/   st   ph/   sh   4.5 v to 5.5 v   1.0 mhz   to  125 mhz   b,c   1.0 mhz  to    55 mhz    m   pc/   s c   3.0 v to 3.6 v   1.0 mhz   to  125 mhz   b,c,m   2.7 v to 3.6 v   1.0 mhz to    66.7 mhz   sg - 8002jc   pt/   st   ph/   sh   4.5 v to 5.5 v   1.0 mhz   to  125 mhz   b ,c   pc/   sc   3.0 v to 3.6 v   1.0 mhz   to  125 mhz     b , c   2.7 v to 3.6 v   1.0 mhz to    66.7 mhz   frequency   tolerance:    b:  5010 - 6 ( - 20  c   to +70  c   ), c:  10010 - 6   ( - 20  c   to +70  c   ), m:  10010 - 6   ( - 40  c   to +85  c   ), l:  5010 - 6   ( - 40  c   to +85  c   )       

   crystal oscillator           sg - 8002 series     jitter  s pecifications   and characteristics chart        pll - pll connection      because  we use   a pll technology, t here are a few case s   that the jitter value will increase when sg - 8002 is connected  to another      pll - oscillator.      in our experience, we are unable to recommend these products for the application s   such as telecom carrier use or  analog  video       clock use. pl ease  be   careful checking in advance for these application (jitter specification is max.250   ps/cl=15   pf)   jitter specifications   model   supply   voltage   jitter item   specifications   remarks   pt  /   ph   st  /   sh   5 .0   v   ? 0.5 v   cycle to cycle   150 ps max.   33 mhz  ?   f 0   ?   125   mhz,  l_cmos =15 pf   200 ps max.   1.0 mhz  ?   f 0   < 33 mhz,  l_cmos =15 pf   peak to peak   200 ps max.   33 mhz  ?   f 0   ?   125 mhz,  l_cmos =15 pf   250 ps max.   1.0 mhz  ?   f 0   < 33 mhz,  l_cmos =15 pf   sc  /   pc   3.3 v   ? 0.3 v   cycle to cycle   200 ps max.   1.0 mhz  ?   f 0   ?   125 m hz,  l_cmos =15 pf   peak to peak   250 ps max.   1.0 mhz  ?   f 0   ?   125 mhz,  l_cmos =15 pf    remarks on noise management for power supply line      we do not recommend inserting filters or other devices   in the power supply line as the counter measure of emi noise redu ction.      this device insertion might cause high - frequency impedance high in the power supply line and it affects oscillator stable drive.      when this measure is required , p lease evaluate circuit r y and device behavior in the circuit and verify that it will  not affect oscillation.      s tart up time   (0   %   v cc   to 90   % v cc )   of power source should be more than 150   ? s.    sg - 8002 series characteristics chart                                                                                v cc =5.0 v     25 pf   frequency(mhz)   0   current consumption  (v cc =5.0v)   20   40   60   80   100   120   140   10   20   30   40   50   i cc (ma)   frequency(mhz)   0   disable current  (v cc =5.0v)   20   40   60   80   100   120   140   10   20   30   40   50   i _dis  (ma)   v cc  (v)   i _std  ( ? a)   2.5   stand - by current    3.0   3.5   4.0   4.5   5.0   5.5   6.0   10   20   30   40   50   frequency(mhz)   0   symmetry 5.0v ttl level   20   40   60   80   100   120   140   40   45   50   55   60   symmetry (%)   0   symmetry 3.3 v cmos level   20   40   60   80   100   120   140   40   45   50   55   60   frequency(mhz)   symmetry (%)   0   symmetry 5.0 v cmos level   20   40   60   80   100   120   140   40   45   50   55   60   frequency(mhz)   symmetry (%)   0   frequency(mhz)   output load vs. additional current consumption   20   40   60   80   100   120   140   2   4   6   8   10   12   14   16   18   20   2.5   v cc  (v)   voltage coefficient [  v cc  vs i_di s,i_std ]   3.0   3.5   4.0   4.5   5.0   5.5   6.0   0.2   0.4   0.6   times   0.8   1.0   1.2   1.4   1.6   1.8   2.0   rise time (ns)   10   output rise time (cmos level)   15   20   25   30   35   40   45   1.0   1.5   2.0   3.0   2.5   load capacitance (pf)   50   55   output fall time ( cmos level)   3.0   10   15   20   25   30   35   40   45   1.0   1.5   2.0   2.5   load capacitance (pf)   fall time (ns)   50   55   10   output fall time (ttl level)   15   20   25   30   1.0   1.5   2.0   load capacitance (pf)   fall time (ns)   output rise time (ttl level)   10   15   20   25   30   1.0   1.5   2.0   load capacitance (pf)   rise time (ns)   15 pf   50 pf   15 pf   30 p f   25 pf   15 pf   i_dis(va)=times(va)  i_dis(5.0v)   i_std(va)=times(va)  i_std(5.0v)   25 pf   15 pf   50 pf   30 pf   5.0 v   5.5 v   4.5 v   3.3 v   3.6 v   3.0 v   3.3 v   3.6 v   3.0 v   5.0 v   5.5 v   4.5 v   5.0 v   5.5 v   4.5 v   5.0 v   5.5 v   4.5 v   2.7 v   2.7 v   25 pf   additional value (ma)  
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