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		  Datasheet File OCR Text:


		  rf agile transceiver data sheet  a d9364 rev.  b   document feedba ck  i n f o rma t io n   furn i sh e d  b y  a n a l o g  d e v i c e s   is  be l i e v ed   t o   be  a c c u r a t e  an d  r e l i a b le . h o w e v e r ,  n o   r es p ons i b i l i t y  i s   a ssu med b y   a n a l og  de v i c e s f o r it s use ,   nor f o r an y  inf rin ge men t s  o f   p a t en t s  o r  o t he r   r i g h ts o f   th ir d   par t ies  th a t  m a y  r e su l t  f r o m   i t s  use .  s p e ci f ica t io n s  su bj e c t t o  c h an g e  w i th o u t n o ti c e .  n o   l i c e n s e  i s  g r an t e d   b y   imp l ic a t io n  o r  o t h e r w i s e  un d e r an y   pa t e n t  o r  pa t e n t  r i g h t s  o f  a n a l o g  d e v i c e s .   t r adem ar ks  and  r eg i st e r ed   tr ad ema rks  ar e   the  p r o p er t y  of   the i r  r e sp e c t i v e  o wne rs .  o ne t e chnology  way,  p . o.  b o x 91 06,  nor w ood ,  ma 020 62- 910 6,  u. s . a. t e l:  781. 329. 4 700   ? 2013C 20 14 a nal og device s,  i nc.  al l r ights r e ser ved .   technical support   www.analog.com    fea t ures   rf 1   1 transceiv er with int e gr a t ed  12 -bit d a cs an d a d cs    band: 70 mh z to 6.0 gh z    suppor ts time  division duple x  ( t dd) and fr e q uenc y  divi sion  duple x  (f dd)  o p er a t io n  t u nable chann e l bandwidth  ( b w): AD9364  is  a hig h  p er f o r ma n c e, hig h l y  in t e g r a t ed radio f r e - q u en c y  (r f) a g ile t r a n s c ei v e r ? d esig n e d   fo r  us e  in 3g a n d 4g   b a s e  st a t io n a p p l ica t io n s . i t s p r ogra m m a b i l i ty  a n d wideb a n d  ca p a b i li ty   mak e  i t  ideal f o r a b r o a d  ra n g e  o f  tra n scei v e r a p p l ica t io n s.    t h e   d e v i c e   co m b in es a n  rf  f r o n t en d wi t h  a f l e x i b le mi xe d - sig n al   b a s e b a n d  s e c t io n an d  in teg r a t e d  f r e q uen c y syn t h e sizers, sim p li- f y in g desig n -in  b y  p r o v id in g a c o nf igura b le dig i t a l i n t er f ace  t o  a   pro c e sso r .  t h e   AD9364  op er a t es  i n  t h e  7 0   m h z to  6. 0  g h z  r a n ge ,   c o ve r i n g  mo st   l i c e ns e d  and  u n l i ce ns e d  b a nd s .   c h an nel  b a ndw i d t h s   f r o m  les s tha n  2 00 kh z t o  56 m h z a r e su p p o r t e d .   the dir e c t con versio n  r e cei v er  has s t a t e - o f -t he -a r t n o is e f i gur e   a nd li n e a r i t y . th e r e ceiv e (rx) s u bsys t e m i n cl u d es i n dep e n d en t  a u t o ma tic ga in  co n t r o l (a gc), dc o f fs et co r r ec tio n , q uadr a t ur e   co rr ecti o n ,  a n d   d i gi tal f il t e r in g,   th e r eb y e l im i na t i n g t h e   n e e d  f o r  th e s e   fun c ti o n s i n   t h e  d i g i tal base ba n d .  th e   AD9364  also h a s  f l ex i b le ma n u a l   ga in  m o de s t h a t  ca n  b e ex ter n al l y   c o n t r o l l e d .   t w o  h i g h  dy n a m i c  r ange a d c s  d i g i t i z e   t h e   re c e ive d  i   and  q   s i g n al s and p a ss  t h e m  t h rou g h  c o n f i g u r a b l e   d e c i m a t i o n   f i l t e r s   a nd 128 -ta p  fir f i l t ers t o  p r o d uce a 12-b i t ou t p u t  sig n al  a t  t h e  a ppropr i a t e  s a mp l e  r a te.   th e t r a n smi t t e r  us es  a dir ec t co n v er sio n   a r c h i t e c t u r e tha t ac hie v es   h i gh   m o d u la ti o n  a c cura c y  wi th ultralo w   n o i s e .   t h i s t r a n s m i t t e r   de s i g n   p r o d uc e s   a tx  ev m o f  ?4 0 db ,  a l l o wing   sig n if ic an t sy ste m   ma r g in  fo r t h e e x t e rna l  p o w e r a m plif ie r  (p a) s e le c t io n.  t h e   o n - b o a r d t r a n sm i t  (tx)  p o w e r   m o ni to r  can  b e us e d  as a p o w e r   d e te c t or ,  en abl i n g  h i g h ly  ac c u r a te t x  p o wer  me a s u r e me n t s .     the f u l l y in teg r a t e d  p h as e - lo c k e d  lo o p s (p lls)  p r o v ide lo w  p o w er  f r actio n al -n f r e q uen c y syn t h esis  f o r al l  rx a n d tx c h a n n e ls .   al l  v c o an d lo o p  f i l t er co m p on e n ts a r e i n teg r a t e d .   the co r e o f  t h e  AD9364   can b e p o w er e d dir e c t ly   f r o m   a  1.3  v  re g u l a tor .  t he  ic i s   c o n t rol l e d  v i a  a  st and ard  4- w i re  s e r i a l  p o r t   and   fo ur r e al-t im e  in p u t  co n t r o l p in s . c o m p r e h e n s i v e p o w e r-do wn  m o d e s a r e  in c l ud ed  t o  mi ni m i ze  po w e r c o n sum p ti o n  d u rin g   nor m a l  u s e .  t h e   ad936 4  i s   p a ck a g e d  in a 10 mm   10 mm,  1 4 4 -b a l l   chi p  s c al e p a ckage  b a l l  g r id a r r a y   ( c s p _b g a ) .     ad9 3 6 4 rx b_ p , rx b_n p 1 _[ d11 : d0 ] / rx _ [ d 5 : d 0] p 0 _[ d11 : d0 ] / tx _ [ d 5 : d 0 ] ra di o s w i t chi n g rx a_ p , rx a_n rx c_ p , rx c_n t x_mon dat a i nt e rf ace rx  l o tx  lo txa_p, tx a _ n tx b _ p , tx b _ n ct r l au x dacx x t al n aux a dc ctrl spi dac gpo plls dac ad c cl k_ o u t dac adc 11846- 001 no t e s 1.  s p i ,  ct rl ,   p 0 _ [ d1 1: d0 ] / t x _ [ d 5 : d 0] ,  p 1 _[ d11 : d 0 ] / rx _ [ d5 : d 0] , an d ra di o  s w i t chi n g   co n t a i n m ul t i p l e   p i ns .  http://

 AD9364   data sheet   t a bl e  of   co nt e nt s   f e at u r e s   ..............................................................................................  1   a p p l ic a t io n s   .......................................................................................  1   f u n c t io n a l  b l o c k d ia g r am   ..............................................................  1   g e n er a l  d es c r i p t i o n   .........................................................................  1   r e v is io n  h i s t o r y   ...............................................................................  2   s p e c if ic a t io n s   .....................................................................................  3   c u r re n t  c on s u m p t i o n  v dd _ i n t e r f a c e   ..................................  7   c u r re n t  c on s u m p t i o n  v d d d 1 p3 _d i g a n d  v d d a x   ( c o m b i n a t i o n  o f  a l l 1 .3  v s u p p li e s)   .........................................  8   a bs o l u t e  m ax i m u m   r a t in g s   .....................................................  10   ref l o w p r o f i l e   ..............................................................................  10   t he r m a l  r e s is t a n c e   ....................................................................  10   e sd  c a ut i o n   ................................................................................  10   p i n c o nf i g u r a t i o n a nd f u n c t i o n d e s c r i p t i o ns   ...........................  11   t y p i c a l  p e r f o r m a n c e  c ha r ac t e r i s t ic s   ...........................................  15   800 mh z  f r e q u e n c y  b a n d   .........................................................  15   2. 4 g h z   f r e q ue n c y  b a n d   ..........................................................  20   5. 5 g h z   f r e q ue n c y  b a n d   ..........................................................  24   th e or y  of  o p e r a t i on   ......................................................................  28   g e ne r a l .........................................................................................  28   re c ei ver ........................................................................................  28   t r ans m it t e r   ..................................................................................  28   c l o c k  in p ut  o p t i o n s   ..................................................................  28   s y n t h es i z er s   .................................................................................  29   d i g it a l  d a t a  i n t e r f ac e .................................................................  29   e n ab l e  s t a t e  m a c h i ne   .....................................................................  29   s p i i n t e r fa ce   ................................................................................  30   c on t ro l  p i n s   ................................................................................  30   gpo p i n s ( gp o_3  t o  gpo_0 )   .................................................  30   a u x i l i a r y  c o n ver t er s   ..................................................................  30   p ac ka g i n g  an d   or d e r in g  i n f o r m a t io n  .........................................  31   o u t li ne  d i me ns i o ns   ...................................................................  31   o r d e r in g  g u id e   ..........................................................................  31   revision history  2 /14r evision  b : i nitial  v ersion  re v .   b  | page  2  of  32  

 data sheet   AD9364   sp ec ific a t io n s   e l e c t r ic al  c ha r ac t e r is t ic s  a t   vd d _gpo =  3 . 3   v , vdd _ i n t e rf a ce  =  1 .8   v ,   and  a l l  o t he r   vdd x   pi n s  =  1 .3  v , t a   =  25  c ,  u n l es s   o t h er wi s e n o t e d .     ta bl e   1 .    p ar am et er 1   s y mb o l   m in   ty p   m ax   u n it   test conditions/comments   receiver , general   c en t er  f r eq u en c y   70   6000   mhz   gain   mi n i mu m    0   db   ma x i mu m    74. 5   db   a t  8 0 0 m h z   73. 0   db   at 2300 mhz,  rxa   72. 0   db   at 2300 mhz,  rxb ,  rxc   65. 5   db   at 5500   mhz, rxa   g ai n  s te p   1   db   r ec e i v e d  s i g n al   s tr e n g th   indicator   rssi   r a n ge   100   db   a c c ur a c y   2   db   receiver, 800 mhz   n oi s e  f i g u r e   nf   2   db   maximum  rx   gain   th i r d - or d er   i np u t   i n te r m od - u l ation  in te r c e p t p oi n t   iip3   ?1 8   dbm   ma x i mu m  rx   g a in   se c o n d - or d er   i n p ut   int e r m o d - u l ation  in te r c e p t p oi n t   iip2   40   dbm   ma x i mu m  rx   g a in   l oc al   o s c i l l ator  ( l o )  le ak ag e   ? 122   dbm   a t   rx   fr o nt - e nd  i np u t   q u adrature   g a i n  erro r   0. 2   %   p h a s e  erro r   0. 2   d eg rees   m odu l ation  a c c u ra c y   ( ev m )   ?4 2   db   1 9 .2 mhz reference clock   inp u t   s 11   ?1 0   db   r e ceiver, 2.4 ghz   n oi s e  f i g u r e   nf   3   db   ma x imum  rx   gain   th i r d - or d er   i np u t   i n te r m od - u l ation  in te r c e p t p oi n t   iip3   ?1 4   dbm   ma x i mu m  rx   g a in   se c o n d - or d er   i n p ut   int e r m o d - u l ation  i n te r c e p t p oi n t   iip2   45   dbm   ma x i mu m  rx   gain   l oc al   o s c i l l ator  ( l o )  le ak ag e   ? 110   dbm   a t   rx   fr o nt - e nd  i np u t   q u adr atu r e   g a i n  erro r   0. 2   %   p h a s e  erro r   0. 2   d eg r e es   m odu l ation   a c c u r a c y   ( e v m )   ?4 2   db   4 0  m h z reference clock   inp u t   s 11   ?1 0   db   r e ce i ver, 5.5 ghz   n oi s e  f i g u r e   nf   3. 8   db   ma x i mu m  rx   gain   th i r d - or d er   i np u t   i n te r m od - u l ation  in te r c e p t p oi n t   iip3   ? 17   dbm   ma x i mu m  rx   g a in   se c o n d - or d er   i n p ut   int e r m o d - u l ation  in te r c e p t p oi n t   iip2   42   dbm   ma x i mu m  rx   g a in   l oc al   o s c i l l ator   ( lo ) le a k a g e   ? 95   dbm   a t   rx   fr o nt - end input   quadrature   g a i n  erro r   0. 2   %   p h a s e  erro r   0. 2   d eg r e es   m odu l ation   a c c u r a c y   ( e v m )   ? 37   db   4 0  m h z  r ef e r en ce  cl o c k   ( dou b l e d i n t e r n al l y   fo r  r f  syn t h e si z er )  inp u t   s 11   ? 10   db   tr a n s m i tte r  genera l  c en t er  f r equency   70   6000   mhz   p ow e r  c o ntrol range   90   db   p ow e r  c o ntrol resolution   0. 25   db   re v .   b   | page  3  of  32  

 AD9364   data sheet     p ar am et er 1   s y mb o l   m in   ty p   m ax   u n it   test conditions/comments   t r a n s m i t t e r ,  800 mh z               o ut p ut   s 22       ?1 0     db     m ax i m u m   o u tp u t  p ow e r       8     dbm   1  m h z  to n e  i n to 5 0   ?  l oad   m odu l ation   a c c u r a c y   ( e v m )       ?4 0     db   1 9 . 2  m h z  r ef er en c e  cl o c k   th i r d - or d er   o ut p ut   int e r m o d - u l ation  in te r c e p t p oi n t   o ip3     23     dbm     c ar r i e r  le ak ag e       ?5 0     dbc   0  db atte n u ati on         ?32     dbc   4 0  db atte n u ati on   nois e  f l o or       ? 157     dbm / h z   90 m h z  o f f s e t   tran sm i t t e r,   2 .4   g h z               outp ut   s 22       ?1 0     db     m ax i m u m   o u tp u t  p ow e r       7. 5     dbm   1  m h z  to n e  i n to 5 0   ?  l oad   modul ation   a c c u r a c y   ( e v m )       ?4 0     db   4 0  m h z  r ef e r en ce  cl o c k   thir d - or d er   o ut p ut   int e r m o d - u l ation  in te r c e p t p oi n t   o ip3     19     dbm     c ar r i e r  l e ak ag e       ?5 0     dbc   0  db atte n u ati on         ?3 2     dbc   40 d b   atte n u ation   noise  f l o or       ? 156     dbm / h z   90 m h z  o f f s e t   transm i t t e r,   5 .5   g h z               output   s 22       ?1 0     db     m ax i m u m   o u tp u t  p ow e r       6. 5     dbm   7   m h z  to n e  i n to 5 0   ?  l oad   modulation   a c c u r a c y   ( e v m )       ?3 6     db   4 0  m h z  r ef e r en ce  cl o c k   ( dou b l e d i n t e r n al l y   fo r  r f  syn t h e si z er )   third - or d er   o ut p ut   int e r m o d - u l ation  in te r c e p t p oi n t   o ip3     17     dbm     c ar r i e r  l e ak ag e       ?5 0     dbc   0  db atte n u ati on           ?3 0     dbc   4 0  db atte n u ati on   noise f l o or       ? 151. 5     dbm / h z   90 m h z  o f f s e t   tx monit o r   i n p u t  ( t x_ mo n )               maximu m   inp u t  l e v e l       4     dbm     dy n a m i c  ra n g e       66     db     a c c ur a c y       1     db     l o   sy nt h e s i ze r               lo fre q u en cy  st ep       2. 4     hz   2. 4 g h z ,  40 m h z  r e f e r e n c e   cl o ck   integ r ate d  p h as e   n oi s e               800   mhz       0. 13       rm s   100 h z  t o  100 mh z ,   30. 72   m h z   r ef er e n c e  c l o c k   ( d o ub l e d   i n te r n al l y   f or   r f   sy n t h e si z er )   2.4 ghz       0. 37       rm s   100 h z  t o  100 mh z ,  40   mh z  r ef er e n c e  c l o c k   5.5 ghz       0. 59       rm s   100 h z  t o  100 mh z ,  40 mh z   r ef er e n c e  c l o c k   ( d o ub l e d   i n te r n al l y   f or   r f   s y n th e s iz e r )   reference clo c k   ( r ef _c l k )               r e f _ c l k i s  e i th e r  t h e  in p u t to  th e  x ta l p/ x t a ln   p i n s  o r   a  l i n e  di r e c tl y  to t h e   x ta l n   p i n   input               fr e quency r a ng e     19     50   mh z   c r y s tal  i n p u t       10     80   mh z   e x te r n al  o s c i l l ator   signal leve l       1. 3     v p - p   a c - c ou p l e d e x t e r n al  os c i l l at or   auxiliary con v e r t e r s               a d c               r e solution       12     bi ts     in p u t v ol tag e               m in imum       0. 05     v     max i m u m       vd d a 1p 3 _b b   ?   0. 05      v     d a c               r e solution       10     bi ts     rev .   b   | p a ge   4   of   32  

 data sheet   AD9364     parameter 1   symbol   min   typ   max   unit   test conditions/comments   o u tp u t v ol tag e               m in i m u m       0. 5     v     m ax i m u m       v dd _ g p o   ?   0. 3     v     o ut p ut  c ur r e n t       10     ma     d ig it a l  s pe c i fic a t io n s   (c m o s )               l og i c   i n p u ts               i n p u t v ol tag e               h i gh     v dd_ i nt e r f a c e      0. 8     vd d _i n t er f ac e   v     l ow       0     v dd_ i nt e r f a c e      0. 2   v     inp u t  c u r r e nt               h i gh     ?1 0     +1 0   a     l ow       ?1 0     +1 0   a     l o gi c   o ut p ut s               o u tp u t v ol tag e               h i gh     v dd_ i nt e r f a c e    0 .8       v     l ow         v d d _i n t er f ac e    0. 2   v     d ig it a l  s pe c i fic a t io n s   (lv d s )               l o gi c   inp u t s               i n p u t  v ol tag e   r an g e     825     1575   mv   e ac h  di f f e r e n ti al   i n p u t i n  t h e   p ai r   i n p u t  d i f f e r e n tial   v ol tag e   th r e s h ol d     ? 100     + 100   mv     r e c e i v e r   d i f f e r e n ti a l   i n p u t  i m p e dan c e       100     ?     l o gi c   o ut p ut s               o u tp u t v ol tag e               h i gh         1375   mv     l ow     1025       mv     o u tp u t  d if f e r e n ti al   v ol tag e     150       mv   p r og r a m m a b l e   i n   75  m v  s t ep s   o u tp u t  o f f s e t  v ol ta g e       1200     mv     g en er al - p u r p o s e  o utp ut s               o u tp u t v ol tag e               h i gh       v dd_ g p o    0 .8       v     l ow           v dd_ g p o    0 .2   v     o ut p ut  c ur r e n t       10     ma     s pi  t im in g             vd d _ i n t e r f a ce  =  1. 8 v   s pi_ c lk               p e r i od   t cp   20       ns     p ul s e   w i d t h   t mp   9       ns     s p i _ e n b s e tu p   to fi r s t s p i _ c l k  r i s i n g e d ge   t sc   1       ns     l as t  s p i _ c l k f al l i n g  e dg e  to  s p i _en b  h o ld   t hc   0       ns     s pi_ d i               d ata i n p u t  s e tu p  t o  s pi_ c lk   t s   2       ns     d ata  i n p u t  h ol d  to  s p i _ c l k   t h   1       ns     s p i _ c l k r i s i n g  e dg e  to o u tp u t  d ata d e l ay               4 - w ir e   m ode   t co   3     8   ns     3 - w ir e   m ode   t co   3     8   ns     bu s  tu r n ar ou n d ti m e ,   r e ad   t hz m   t h     t co ( m a x )   ns   a f te r  b a s eb a n d   p r oces s o r   ( bbp )   dr i v es  t h e  l a s t  a ddr es s   b it   bu s  tu r n ar ou n d  ti m e ,   r e ad     t hz s   0     t co ( m a x )   ns   af t e r  t he   a d 9364   dr i v e s   th e   l as t  data  b it   re v .   b   | page  5  of  32  

 AD9364   data sheet     parameter 1   symbol   min   typ   max   unit   test conditions/comments   d ig it a l d a t a  t im i n g  (c m o s ) ,   vd d _ i n t e r f a ce  =  1. 8 v               d a ta _ c l k c l oc k  p e r iod   t cp   16. 276       ns   61. 44 m h z   d a t a _ c l k   an d fb_ c l k p u l s e   w i dth     t mp   45%  o f  t cp     55%  o f  t cp   ns     tx   d a ta              t x _f r am e,   p 0 _d ,  a n d  p 1 _d   s e tu p   to  f b_ c l k   t s tx   1       ns     h ol d to f b_ c l k   t h tx   0       ns     d a ta _ c l k to d a ta  bu s  o u t p u t  d e l ay   t ddr x   0     1. 5   ns     d a ta _ c l k to r x _ f r a m e   d e l ay   t dd dv   0     1. 0   ns     p ul s e   w i dt h               en ab l e    t e n pw   t cp       ns     t x n rx   t t xn r x p w   t cp       ns   fd d   i nd e p e nd e nt   e n s m   m ode   tx n r x  s e tu p  to e n a bl e   t t xn r xs u   0       ns   t dd  e nsm   m o d e   bu s  tu r n ar ou n d ti m e               be f or e   rx   t rp re   2   t cp       ns   td d  m o de   af t e r  rx   t r ps t   2   t cp       ns   td d  m o de   c ap ac i ti v e  load       3     pf     cap ac i ti v e  in p u t       3     pf     d ig it a l d a t a  t im i n g  (c m o s ) ,   vd d _ i n t e r f a ce  =  2. 5 v               data _ c l k c l oc k  p e r iod   t cp   16. 276       ns   61. 44 m h z   d a ta _ c l k an d fb_ c l k p u l s e   w i dth     t mp   45%  o f  t cp     55%  o f  t cp   ns     tx   d a ta              t x _f r am e,   p 0 _d ,  a n d  p 1 _d   s e tu p   to  f b_ c l k   t s tx   1       ns     h ol d to f b_ c l k   t h tx   0       ns     d a ta _ c l k to d a ta  bu s  o u t p u t  d e l ay   t ddr x   0     1. 2   ns     d a ta _ c l k to r x _ f r a m e   d e l ay   t dd dv   0     1. 0   ns     p ul s e   w i d t h               enable    t e n pw   t cp       ns     t xn r x    t t xn r x p w   t cp       ns   fd d   i nd e p e nd e nt   e n s m   m ode   tx n r x  s e tu p  to e n a bl e   t t xn r xs u   0       ns   tdd  e nsm   m o d e   bu s  tu r n ar ou n d ti m e               before   rx   t rp re   2   t cp       ns   td d  m o de   af t e r  rx   t r ps t   2   t cp       ns   tdd  m o de   c ap ac i ti v e  load       3     pf     c ap ac i ti v e  in p u t       3     pf     d ig it a l d a t a  t im i n g  ( lv d s )                data_c l k  c lo c k  p e r i od   t cp   4. 069       ns   245. 76 m h z   d a ta _ c l k an d fb_ c l k p u l s e   w i dth     t mp   45%  of t cp     55%  o f  t cp   ns     tx   d a ta              t x _f r am e a n d  t x _d   s e tu p   to  fb_clk   t stx   1      ns     h old to fb_ c l k   t h tx   0       ns     d ata_ c l k to d a ta  bu s  o u t p u t  d e l ay   t ddr x   0 . 25     1. 2 5   ns     d a t a _ c l k   t o  r x _f r am e  d e l ay   t dd dv   0 . 25     1. 25   ns     p ul s e   w i d t h               enable    t e n pw   t cp       ns     t xnrx   t t xn r x p w   t cp       ns   fd d   i nd e p e nd e nt   e n s m   m ode   tx n r x  s e tu p  to e n a bl e   t t xn r xs u   0       ns   t dd  ensm  m o d e   re v .   b   | page  6  of  32  

 data sheet   AD9364     p ar am et er 1   s y mb o l   m in   ty p   m ax   u n it   test conditions/comments   bu s  tu r n ar ou n d ti m e               be f or e   rx   t rp re   2   t cp       ns     af t e r  rx   t r ps t   2   t cp       ns     c ap ac i ti v e  load       3     pf     c ap ac i ti v e  in p u t       3     pf     s u pply   c ha r a c t e r is t ic s               1. 3   v   m ain   s u p p l y   v ol tag e     1. 267   1. 3   1. 33   v     v dd_ i nt e r f a c e   su p p l y   n o m in al  s e t t in g s               cmo s     1. 2     2. 5   v     l vd s     1. 8     2. 5   v     v dd_ i n t e rf a c e  t o l er a n ce     ?5     +5   %   t ol er a n ce  i s   a p p l i ca b l e  t o  a n y   vol ta g e   s e tti n g   v dd_ g p o  su p p l y  n o m i n a l   s e tti n g     1. 3       3. 3   v   w h en  u n u s ed ,   m u s t  b e s et   to  1. 3  v   v d d _g p o  t o l e ra n c e     ?5     +5   %   t o l er a n ce  i s   a p p l i ca b l e  t o  a n y   vol ta g e   s e tti n g   c u r r e n t consumption               vddx, sleep   m o d e       180     a   s um  o f  a l l  i n p ut   c ur r e n t s   v dd_ g p o       50     a   no l oad   1   w hen r e f e r e nc i ng  a  s i ng l e  f u nc ti o n o f   a  m u l ti f u nc ti o n pi n i n the  p a r a m e ter s ,   o nl y  the  po r ti o n o f   the  p i n na m e  tha t i s  r e l e v a nt to  the   s p e ci f i ca ti o n i s  l i s ted .   f o r   f u l l  p i n  na m e s  o f  m u l ti f u nc ti o n pi ns ,  r e f e r  to  the   p i n c o nf i g u r a ti o n a nd  f u nc ti o n d e s cr i p ti o ns   s e cti o n.     c u r r e n t  c on s u m p t i on  vd d_ i nte r fa c e   ta bl e   2.  v d d _ i n t er f a ce  =  1. 2  v     p ar am et er   m in   ty p   m ax   un i t   t e s t  c o n d it io n s/ c o m me n t s   s l eep  m o d e     45      a   p o w er   a p p l ie d ,  d evic e d is a b l ed   rx   an d  t x,   do u b le   d a t a r a t e  ( ddr )            lte   10  mhz             singl e  po r t     2.9     ma   30.7 2  m h z d a t a  cl o c k ,  cm o s   dual port     2.7     ma   15.36 mhz  d a t a c l oc k ,  cm o s   lt e   20  mhz             d u a l p or t     5.2     ma   30.72 mhz  d a t a c l oc k ,  cm o s   ta bl e   3 .  vd d _ i n t er f a ce   =  1. 8  v   p ar am et er   m in   ty p   m ax   un i t   t e s t  c o n d it io n s/ c o m me n t s   s l eep  m o d e     84      a   p o w er   a p p l ie d ,  d evic e d is a b l e d   rx   and  tx, ddr             lt e   10  mhz             singl e  po r t     4.5     ma   30.7 2 m h z   d a t a c l oc k ,  cm o s   dual port     4.1     ma   15.36 mhz  d a t a c l oc k ,  cm o s   lt e   20  mhz             d u a l p or t     8.0     ma   30.72 mhz  data clock ,  cm o s   ta bl e   4 .   v d d _ i n t er f a ce  =  2. 5  v   p ar am e t er   m in   ty p   m ax   un i t   t est  c o n d it io n s/ c o m ments   s leep m o de     150    a   p o w er  ap p l ied ,  d evic e d is a b l ed   rx   and  tx, ddr             lt e   1 0  mhz             single p or t     6.5    ma   30.72 m h z   d a t a c l oc k , cm o s   d u al  p or t     6.0    ma   15.36 m h z   d at a c l oc k , cm o s   lt e   2 0  mh z             d u al  p or t     11.5    ma   30.72 m hz  dat a c l oc k , cm o s     re v .   b   | p a ge   7   of   32    

 AD9364   data sheet     c u r r e n t  c on s u m p t i on  vd d d 1 p3 _ di g  a n d  v dd a x  ( c om b in a t io n o f   a l l  1 . 3  v s u ppl i e s )   ta bl e   5 .  80 0  m h z ,  t d d  m od e     p ar am e t er   m in   ty p   m ax   un i t   t est  c o n d it io n s/ c o mme n ts   rx             5  m h z b and w i d t h     180    ma   c on t i nu ou s   rx   10 m h z   band w i d t h     210     ma   c on t i nu ou s   rx   20 m h z   band w i d t h     260     ma   c on t i nu ou s   rx   tx             5 m h z  band w i d t h             7  d bm     340     ma   c on t i nu ou s   tx   ? 27   d bm     190     ma   c on t i nu ou s   tx   10 m h z   band w i d t h             7  d bm     360     ma   c on t i nu ou s   tx   ? 27   d bm     220     ma   c on t i nu ou s   tx   20 m h z   band w i d t h             7  d bm     400     ma   c on t i nu ou s   tx   ? 27   d bm     250     ma   c on t i nu ou s   tx     ta bl e   6 .   td d mo d e ,  2. 4 g h z   pa r am e t er   m in   ty p   m ax   un i t   t est  c o n d it io n s/ c o m m en t s   rx             5 m h z  band w i d t h     175     ma   c on t i nu ou s  rx   10 m h z   band w i d t h     200    ma   c on t i nu ou s  rx   20 m h z   band w i d t h     240    ma   c on t i nu ou s  rx   tx             5  mhz  bandwi d t h             7  dbm     350    ma   c on t i nu ou s   tx   ? 27  d bm     160     ma   c on t i nu ou s   tx   10 mhz  band w i d t h             7  d bm     380    ma   c on t i nu ou s   tx   ? 27  d bm     220    ma   c on t i nu ou s   tx   20 m h z   band w i d t h             7  d bm     410     ma   con t i nu ou s   tx   ? 27  d bm     260    ma   c on t i nu ou s   tx     ta bl e   7.  t d d   m od e ,  5. 5 g h z   p ar am e t er   m in   t yp   m ax   un i t   t est  c o n d it io n s/ c o mmen t s   rx             5  m h z  band w i d t h     175     ma   c on t i nu ou s   rx   40 m h z   band w i d t h     275    ma   c on t i nu ou s  rx   tx             5  m h z  band w i d t h             7  dbm     400    ma   c on t i nu ou s   tx   ? 27  d bm     240    ma   c on t i nu ou s   tx   40 m h z   band w i d t h             7  d bm     490     ma   c on t i nu ou s   tx   ? 27  d bm     385     ma   c on t i nu ou s   tx       re v .   b   | p a ge   8   of   32  

 data sheet   AD9364     ta bl e   8 . f d d   m o d e ,  80 0 m h z   p ar am e t er   m in   ty p   m ax   un i t   test conditions/comments   r x  an d   tx             5  m h z  band w i d t h             7  d bm     490     ma     ? 27  d bm     345    ma     10 m h z   band w i d t h             7 d bm     540    ma     ? 27  d bm     395    ma     20 m h z   band w i d t h             7   dbm     615    ma     ? 27   d bm     470     ma       ta bl e   9 . fd d   m o d e ,  2. 4 g h z   p ar am e t er   m in   ty p   m ax   un i t   t est  c o n d it io n s/ c o mmen t s   rx   an d   tx             5  m h z  bandwidth             7  d bm     500    ma     ? 27  d bm     350     ma     10 mhz  band w i d t h             7  d bm     540    ma     ? 27  d bm     390    ma     20 m h z   band w i d t h             7  d bm     620    ma     ? 27  d bm     475    ma       ta bl e   10. f d d   m o d e ,  5. 5 g h z   p ar am e t er   m in   ty p   m ax   un i t   t est  c o n d it io n s/ c o mmen t s   rx   and  tx             5  m h z  band w i d t h             7  dbm     550    ma     ? 27  d bm     385    ma       re v .   b   | p a ge   9   of   32  

 AD9364   data sheet     a b so l ut e   ma x i mum r a t in g s   ta bl e   11.     p ar am e t er   r at i n g   vddx to vss x   ? 0.3 v to + 1. 4   v   vdd_interface to vss x   ? 0.3  v to + 3.0  v   vdd_gpo to vss x   ? 0.3  v to + 3.9  v   l og i c  i npu t s  a n d  o utp uts  t o   v ssx   ? 0 . 3   v   t o  v d d _i n t e r f a ce   +   0 .3  v   i n p ut c ur r e n t t o  a n y p i n   e xc e p t   s u ppl i e s    10 m a   r f inputs (peak power)   2.5  dbm   tx   m oni t or  i npu t  p o w e r  ( p e ak   p owe r )   9  d bm   p a ckage power dissipation   (t jmax   ?   t a )/  ja   m ax i m u m  j u nc t i on    t emp er a t u r e   (t j m ax )   110 c  o p er a t in g  t emp er a t u r e  r a n g e   ? 40 c  to  + 85 c  s t o r a g e t emp er a t u r e  r a n g e    ? 65 c  to  + 150 c  s t r es ses a t o r  a b o v e t h o s e l i s te d   u n d er  a b s o l u t e  m a x i m u m   r a t i n g s  m a y  c a u s e  p e r m an e n t   d a m a g e  t o  t he  p r o d u c t .   t his  is  a   s t r e s s r a t i n g o n ly ; f u n c t i o n a l o p e r a t i o n   o f  t h e p r o d u c t  a t t h es e  o r  a n y  o t h e r  c o ndi t i o n s  a b o v e  t h o s e   i ndi c a t e d  i n t h e  o p e r a t i o n a l   s e c t io n  o f  t his   s p e c if ic a t io n  is   n o t  im p l ie d .  o p e r a t io n   b e y o n d   t he   m a x i m u m  o p e r a t i ng  c o nd i t i o ns  f o r  e x t e nd e d  p e r i o d s   m a y   a f f e c t p r o d u c t  r e l i a bi l i t y .   re f lo w p ro f i le   th e   a d 9364   r e f l o w  p r o f i l e  is  in  ac c o r d an c e   w i t h t h e  j e d e c   j e s d 20 cr i t e r i a   f o r  pb- f r e e d e vi c es .  t h e m a x i m u m  r ef l o w   t em p er a t u r e i s 2 6 0 c.   t he r m a l  r e s is t a n c e    j a   is  s p e c if ie d  f o r  t h e  w o r s t - c as e  c o n d i t io n s , t h a t  is , a  d e v ic e   s o l d e re d  i n  a  c i rc u i t   b o a rd  f or  s u r f a c e - mo u n t  p a c k ag e s.   ta bl e   12.   t h e r m a l  r e si sta n c e   p a c k ag e  ty p e   a irf l o w   v e l o ci t y   ( m /s ec )    j a 1 , 2    j c 1 , 3    j b 1 , 4    jt 1,   2   unit   144 - b all  csp _ bga    0   32. 3   9 .6   20. 2   0. 27    c / w   1 .0   29. 6       0. 43    c / w   2 .5   27. 8       0. 57    c / w   1   pe r jed e c  j es d 5 1 - 7 ,  p lu s  j ed e c  j es d 51 - 5 2s 2p  t e s t  bo a r d .   2   p e r  je de c  je s d5 1 - 2  ( s t il l  air )  o r  je de c  je s d5 1 - 6   ( mo v in g  air) .  3   pe r  mi l - s td   883,  me t h o d   1012. 1.   4   pe r  j ed e c  je s d5 1 - 8  (st i ll  a i r ).   esd ca ut i o n               re v .   b   | p a ge   10   o f  32  

 data sheet   AD9364     pi n  co nf i gu ra t i o n a n d f u nc t i o n d e s cri p t i ons     f i g u r e   2 .   p in   c on f i g u r at i on ,   t op   v i e w     ta bl e   13.  p i n  fu n c ti o n  d e sc r i p ti o n s     p i n  n o.   type 1   mnemonic   description   a 1, a 2,  a4   to   a 6, b 1, b 2,  b 12,  c1, c2,  c7 t o  c12,   d 1,  e 1, f1, f3, h 2,  h 3, h 6, j 2, k 2,  l 2, l 3, l 7  t o   l 12,  m4 ,  m6   i   v ssa   a nal og   g r ou nd .  t i e   t he s e  pi ns   d i r e c tl y t o   t he   v s s d  d i g i t al  g r ou nd  on t he   p r in t ed   cir cu it  b o a r d   ( o ne  g r ou nd  pl an e ) .   a 3 , m 3  nc   nc   no connect. do not connect to these pins.    a 7  to  a 10, d 3   i   v d da 1p 3 _r x _ t x   1.3  v s up p l y i n p ut.     a 11  i   v d da 1p 1_t x _v c o   t r ans m i t   v c o s u ppl y  i npu t .  c onne c t  t o b 11.    a 12  i   t x _e x t _l o _i n   e x t e r nal  t r ans m i t   l o c a l o sc i ll a t o r  ( lo )   i npu t .   w he n   t h is  p in  is  u n u s ed ,  t ie it  t o   g r ou nd .   b 3  o   auxdac 1  auxiliary dac  1  output.   b4   to   b7  o  gpo_ 3  to gpo_ 0  3.3  v capable general - purpose outputs.   b 8  i   vdd_gpo   2.5 v to 3.3 v supply for   the  auxiliary dac  and   general - purpose output pins.   when the vdd_gpo   supply   is not used, this supply must be se t to 1.3  v.  b 9  i   vdda 1p3_tx_lo  transmit   lo 1.3 v supply input.    b 10   i   vdda 1 p 3 _tx_vco_ldo   transmit   vco ldo 1.3 v supply input. connect  to   b9 .   b 11  o   tx_vco_ldo_out   t ransmit   vco ldo output. connect  b11   to a11 and a 1   f bypass capacitor in  series with a  1  ?   resistor to ground.   c3  o   auxdac 2  auxiliary dac  2  output.    c4  i   t es t / en ab l e   t e s t  i npu t .  g r ou nd  t hi s  pi n f or  n or m al  ope r a t i o n .   a n a log i/o dc p o w e r digital i/o ground no connect 1 2 3 4 5 6 7 8 9 10 11 12 k a b c d e f g h j l m vssa vssa nc vssa vssa vssa v dda1p 3_ rx _tx v dda1p 3_ rx _tx v dda1p 3_ rx _tx v dda1p 3_ rx _tx v dda1p 1_ t x _v co t x_ ext _ lo_ in vssa vssa aux dac1 gp o_ 3 gp o_ 2 gp o_ 1 gp o_ 0 v dd_g p o v dda1p 3_ tx _ lo v dda1p 3_ t x _v co _ l do t x _v co _ l do _o ut vssa vssa vssa aux dac2 t est / e nabl e ctrl_i n0 ctrl_i n1 vssa vssa vssa vssa vssa vssa vssa v dda1p 3_ rx _rf v dda1p 3_ rx _tx ctrl_o ut0 ctrl_i n3 ctrl_i n2 p 0_d9/ t x _d4_p p 0_d7/ t x _d3_p p 0_d5/ t x _d2_p p 0_d3/ t x _d1_p p 0_d1/ t x _d0_p vssd vssa v dda1p 3_ rx _lo v dda1p 3_ tx _ lo_ buf f e r ctrl_o ut1 ctrl_o ut2 ctrl_o ut3 p 0_d11/ t x _d5_p p 0_d8/ t x _d4_n p 0_d6/ t x _d3_n p 0_d4/ t x _d2_n p 0_d2/ t x _d1_n p 0_d0/ t x _d0_n vssa v dda1p 3_ rx _v co _ l do vssa ctrl_o ut6 ctrl_o ut5 ctrl_o ut4 vssd p 0_d10/ t x _d5_n vssd f b_cl k_p vssd v ddd1p 3_ di g r x_ ext _ lo_ in rx _v co _ l do _o ut v dda1p 1_ rx _v co ctrl_o ut7 e n_ag c e nabl e rx _ f ram e _n rx _ f ram e _p t x_ f ram e _p f b_cl k_n dat a_ clk_p vssd rx b_p vssa vssa t x nrx s y nc_i n vssa vssd p 1_d11/ rx _d5_p t x_ f ram e _n vssd dat a_ clk_n v dd_ i nte rface rx b_n vssa v dda1p 3_ rx _s y nth s p i _di s p i _cl k clk_o ut p 1_d10/ rx _d5_n p 1_d9/ rx _d4_p p 1_d7/ rx _d3_p p 1_d5/ rx _d2_p p 1_d3/ rx _d1_p p 1_d1/ rx _d0_p rx c_p vssa v dda1p 3_ t x_ syn t h v dda1p 3_ bb r eset b spi _ en b p 1_d8/ rx _d4_n p 1_d6/ rx _d3_n p 1_d4/ rx _d2_n p 1_d2/ rx _d1_n p 1_d0/ rx _d0_n vssd rx c_n vssa vssa rbi as aux adc s p i _do vssa vssa vssa vssa vssa vssa rx a_p rx a_n nc vssa t x_ mo n vssa t x a_p t x a_n t x b_p t x b_n x ta lp x ta ln 1 1846- 002 re v .   b   | p a ge   11   of  32  

 AD9364   data sheet     pin no.   type 1   mnemonic   description   c5, c6, d 5 , d 6  i  ctrl_in 0  to ctrl_in 3  control inputs.  use c5, c6, d5, and d6   for manual   rx   gain and  tx   attenuation  control.   d2  i  vdda 1p3 _rx_rf   receiver 1.3 v supply   input . connect to d3 .  d 4, e 4   to   e6 ,  f4 t o  f6, g 4   o   c tr l _ o u t0 , c t r l _ o ut 1   t o  c tr l _ o u t3 , c t r l _ o ut 6  t o   c t r l _o ut 4,  c t r l _o u t 7   control outputs. these pins are multipurpose outputs that have programmable  functionality.   d7     i /o   p 0_d 9/ t x _d 4 _p     d i g i t al  d a t a p or t  p 0 / t r ans m i t  d i f f e r e n t i al  i npu t   bu s .  t hi s  i s  a d u al  f u nc t i on pi n.   a s  p 0 _d 9 ,  i t  f u nc t i ons  as   par t   of   t he   12-bi t ,  bi d i r e c t i onal ,  p a r a lle l c m o s   le v e l  d at a  p o r t  0 .  a l t er n a t iv el y ,  t h i s  pi n   ( t x _d 4_p )   c an f u nc t i on as   pa r t  of   t he   lv d s  6 - bi t   tx   d if f e r en t ia l  in p u t  b u s  w it h  in t er n a l  l v d s  t er min a t io n .   d 8   i/o   p 0 _d 7 /tx_d 3 _p   digital data port p0/transmit differential input bus. this is a dual function pin.  as p0_d7, it functions as   part of   the 12 - bit bidirectional parallel cmos level data  port 0. alternatively, this pin (tx_d3_p) can function as   part of   the   lvds 6 - bit  tx   differential input bus with internal lvds termination.   d 9  i /o   p 0_d 5/ t x _d 2_ p   d i g i t al  d a t a p or t  p 0 / t r ans m i t  d i f f e r e n t i al  i npu t   bu s .   t hi s  i s  a d u al  f u nc t i on pi n.   a s  p 0 _ d 5 ,  i t  f u nc t i ons  as   par t  of   t he  1 2 - bi t ,  bi d i r e c t i onal ,  p a r a lle l c m o s  le v e l  d a t a p or t  0 .  a l t e r na t i v e l y ,  t hi s  pi n ( t x _ d 2_p )  c an f u nc t i on as   pa r t  of   t he   lv d s   6- bit  tx   differential input bus with internal lvds termination.   d 10  i /o   p 0_d 3 /t x _ d 1 _p   d i g i t al  d a t a p or t  p 0 / t r ans m i t  d i f f e r e n t i al  i npu t   bu s .   t hi s  i s  a d u al  f u nc t i on pi n.   a s  p 0 _ d 3 ,  i t  f u nc t i ons  as   par t  of   t he  12- bi t ,  bi d i r e c t i onal ,  p a r a lle l c m o s  le v e l  d a t a p or t  0 .  a l t e r na t i v e l y ,  t hi s   pi n  ( t x _d 1_p )   c an f u nc t i on as   pa r t   of   t he   lv d s   6- bit  tx   d i f f e r e n t i al  i npu t  bu s  w i t h i n t e r nal  l v d s  t e r m i na t i on.   d 11  i /o   p0_d1 /tx_d 0 _p   digital data port p0/transmit differential input bus. this is a dual function pin.  as p0_d1, it functions as   part of   the 12 - bit bidirectional parallel cmos l evel data  port 0. alternatively, this pin (tx_d0_p) can function as   part of   the   lvds 6 - bit  tx   differential input bus with internal lvds termination.   d 12, f7, f 9,  f11 , g 12, h 7,  h 10, k 12  i   v ssd   d ig it a l   g r o u n d .  t ie t he s e  pi ns   d i r e c t l y  t o t he   v s s a  anal og  g r ou n d  on t he   p r in t ed   cir cu it  b o a r d   ( o ne  g r ou nd  pl an e ) .   e 2  i   v d da 1p 3 _ rx_lo   receive lo  1.3 v supply input.   e 3  i   v d da 1p 3_t x _lo_buffer  1.3 v supply input.   e 7  i /o   p 0_d 11 /t x _ d 5 _p   d i g i t al  d a t a p or t  p 0 / t r ans m i t  d i f f e r e n t i al  i npu t   bu s .   t hi s  i s  a d u al  f u nc t i on pi n.   a s  p 0_d 11, i t  f u n c t i o n s  a s   par t  of   t he  1 2 - bi t ,  bi d i r e c t i onal ,  p a r a lle l c m o s  le v e l  d a t a p or t   0 .  a l t e r na t i v e l y ,  t hi s  pi n ( t x _ d 5 _ p )  c an f u nc t i on as   pa r t  of   t he   lv d s   6- bi t   tx   d i f f erential input bus with internal lvds termination.   e 8  i /o   p 0_d 8 /t x _ d 4 _n   d ig it a l   d a t a p or t  p 0 / t r ans m i t  d i f f e r e n t i al  i npu t   bu s .   t hi s  i s  a d u al  f u nc t i on pi n.   a s  p 0 _ d 8 ,  i t  f u nc t i ons  as   par t  of   t he  1 2 - bi t ,  bi d i r e c t i onal ,  p a r a lle l c m o s  le v e l  d a t a p or t  0 .  a l t e r na t i v e l y ,  t hi s  pi n ( t x _ d 4 _ n )  c an f u nc t i on as  pa r t  of  t he   lv d s   6- bi t   tx   d if f e rentia l input bus with internal lvds termination.   e 9  i /o   p 0_d 6 /t x _ d 3 _n   d i g i t al  d a t a p or t  p 0 / t r ans m i t  d i f f e r e n t i al  i npu t   bu s .   t hi s  i s  a d u al  f u nc t i on pi n.   a s  p 0 _ d 6 ,  i t  f u nc t i ons  as   par t  of   t he  12- bi t ,  bi d i r e c t i onal ,  p a r a lle l c m o s  le v e l  d a t a p or t  0 .  a l t e r na t i v e l y ,  t hi s  pi n ( t x _ d 3 _ n )   c an f u nc t i on as  pa r t  of  t he   lv d s   6- bi t   tx   d i f f e r e n t i al  i npu t  bu s  w i t h i n t e r nal  l v d s  t e r m i na t i on.   e 10  i /o   p 0_d 4 /t x _ d 2 _n   d i g i t al  d a t a p or t  p 0 / t r ans m i t  d i f f e r e n t i al  i npu t   bu s .   t hi s  i s  a d u al  f u nc t i on pi n.   a s  p 0 _ d 4 ,  i t  f u nc t i ons  as   par t  o f   t he  1 2 - bi t ,  bi d i r e c t i onal ,  p a r a lle l c m o s  le v e l  d a t a p or t  0 .  a l t e r na t i v e l y ,  t hi s  pi n ( t x _ d 2 _ n )  c an f u nc t i on as  pa r t  of  t he   lv d s   6- bi t   tx   d i f f e rential input bus with internal lvds termination.   e 11  i /o   p 0_d 2 /t x _ d 1 _n   d ig it a l  d a t a  p o r t  p 0 / t r a n s mit  d if f er en t i al  i npu t   bu s .   t hi s  i s  a d u al  f u nc t i on pi n.   a s  p 0 _ d 2 ,  i t  f u nc t i ons  as   par t  of   t he  1 2 - bi t ,  bi d i r e c t i onal ,  p a r a lle l c m o s  le v e l  d a t a p or t  0 .  a l t e r na t i v e l y ,  t hi s  pi n ( t x _ d 1 _ n )  c an f u nc t i on as  pa r t  of  t he   lv d s   6- bi t   tx   d i f f e rential input bus with internal lvds t ermination.   e 12  i /o   p 0_d 0 /t x _ d 0 _n   d i g i t al  d a t a p or t  p 0 / t r ans m i t  d i f f e r e n t i al  i npu t   bu s .   t hi s  i s  a d u al  f u nc t i on pi n.   a s  p 0 _ d 0 ,  i t  f u nc t i ons  as   par t  of   t he  1 2 - bi t ,  bi d i r e c t i onal ,  p a r a lle l c m o s  le v e l  d a t a p or t  0 .  a l t e r na t i v e l y ,  t hi s  pi n ( t x _ d 0 _ n )  c an f u nc t i on as  pa r t  of  t he   lv d s   6- bi t   tx   d i f f e rential input bus with internal lvds termination.   f 2   i   vdda 1 p 3 _rx_vco_ldo   receive vco ldo  1.3 v  s upply   input . connect   f2  to e2.   re v .   b   | p a ge   12   of  32  

 data sheet   AD9364     pin no.   type 1   mnemonic   description   f8  i /o   p 0_d 10 /t x _ d 5 _n   d i g i t al  d a t a p or t  p 0 / t r ans m i t  d i f f e r e n t i al  i npu t   bu s .   t hi s  i s  a d u al  f u nc t i on pi n.   a s  p 0_d 10, i t  f u n c t i o n s  a s   par t  of   t he  1 2 - bi t ,  bi d i r e c t i onal ,  p a r a lle l c m o s  le v e l  d a t a p or t   0 .  a l t e r na t i v e l y ,  t hi s  pi n ( t x _ d 5 _ n )  c an f u nc t i on as  pa r t  of  t he   lv d s   6- bit  tx   differential input bus with internal lvds termination.   f 10 , g 10   i   fb _clk_p, fb_clk_n   feedback clock.  these pins  receive the fb_clk signal that  clock s   in  tx   data. in  cmos mode,  use fb_clk_p as the input and tie  fb_clk_n  to ground .  f12  i   v ddd 1p 3 _ dig   1.3  v  d i g i t a l  su p p l y   i npu t .    g1  i  rx_ext_lo_in  external receive lo input.  when   this pin is unused, tie it to ground.   g2  o  rx_vco_ldo_out   r eceive vco   ldo output. connect this pin directly to g3 and a 1   f bypass  capacitor in series with a  1  ?   resistor to ground.   g 3   i   vdda 1 p 1 _rx_vco   receive   vco supply   input. connect  this pin  directly to g2 only .     g5  i  en_agc   manual control input for automatic gain control ( agc ).  g 6  i    en ab le   c on t r ol  i npu t .   t hi s  pi n  m ov e s t h e   d evic e t h r o u g h   v ar i ou s   o pe r a t i onal  s t a t e s .   g7 , g 8  o  rx_frame_n, rx_frame_p   r eceive   digital data framing output signal.  th ese   pin s  transmit the rx_frame  signal that   ind icate s  whether the  rx   output data is valid.  in cmos mode,   use  rx_frame_p as the  o utput   and leave   rx_frame_n unconnected.   g9 , h 9  i  tx_frame_p, tx_frame_n   t ransmit   digital data framing input signal.  these pins receive the tx_frame  signal that indicates when  tx   data is valid.  in cmos mode,   use tx_frame_p as  the input and tie   tx_frame_n t o ground.   g11 , h 11  o  data_clk_p, data_clk_n   receive data clock output.   these pins transmit the data_clk signal that is used  by the bbp to clock  rx   data.   in cmos mode,   use data_clk_p as the  output  and  leave   data_clk_n unconnected.   h1 , j 1  i  rxb _p,  rxb _n  re ceive   channel differential input b.   alternatively , e ach pin can be used as a  single - ended input . these inputs experience degraded performance above  3  ghz.  unused pins must be tied to ground.   h4  i  txnrx   enable state machine control signal. this pin controls the data port bus direction.   logic low  selects   the   rx   direction ;  logic high selects the  tx   direction.   h5  i  sync_in  input to synchronize digital clocks between multiple  AD9364   devices. if this p in  is unused,  it must be tied to ground .  h 8    i /o   p 1_d 11/ r x _d 5 _p     d ig it a l  d a t a  p o r t  p 1 / r ec eiv e d if f er en t ia l   ou t pu t  bu s .   t hi s  i s  a d u al  f u nc t i on pi n.   a s  p 1_d 11,  i t  f u nc t i ons  a s   par t  of  t he  1 2 -bi t  bi d i r e c t i onal  pa r al l e l  c m os  l e v e l   d a t a p or t   1.  a l t er n a t iv el y ,   t hi s  pi n ( r x _d 5 _ p )  c a n f u nc t i on as  pa r t  of  t he   lv d s     6-bi t   rx   d if f er en t ia l   ou t pu t  bu s   w i t h i n t e r nal  l v d s  t e r m i na t i on.   h 12  i   v dd_ interface   1.2 v to  2.5  v supply for digital i/o pins ( 1.8  v to  2.5  v in lvds mode).   j 3  i   v d da 1p3 _rx_synth   1.3 v supply   input .   j 4  i   s pi_ di   s p i  s e r i al  d a t a i npu t .   j 5  i   sp i _clk  spi clock input.   j 6  o   cl k _out  output clock. this pin can be configured  to output   either   a buffered version of the  external   input clock , the dcxo,   or a divided - down version of the internal adc_clk.   j 7  i/ o   p 1_d 10/ r x _d 5 _n     d ig it a l  d a t a  p o r t  p 1 / r ec eiv e d if f er en t ia l   o utp ut   bu s .   t hi s  i s  a d u al  f u nc t i on pi n.   a s  p 1_d 10, i t  f u n c t i o n s  a s   par t  of   t he  1 2 - bi t  bi d i r e c t i onal  pa r al l e l  c m os  l e v e l   d a t a p or t  1 .  a l t e r na t i v e l y ,  t hi s  pi n ( r x _d 5 _ n )  c a n f u nc t i on as  pa r t  of  t he   lv d s   6- bi t   rx   d if f er en t ia l   o utp ut   bu s   w i t h i n t e r nal  l v d s  t e r m i na t i on.   j 8  i /o   p 1_d 9/ r x _d 4_ p   d ig it a l  d a t a  p o r t  p 1 / r ec eiv e d if f er en t ia l   o utp ut   bu s .   t hi s  i s  a d u al  f u nc t i on pi n.   a s  p 1 _ d 9 ,  i t  f u nc t i ons  as   par t  of   t he  1 2 - bi t  bi d i r e c t i onal  p ar a l l e l  c m os  l e v e l   da ta   po r t   1 .  a l t e r na t i v e l y ,  t hi s  pi n ( r x _ d 4 _ p )  c a n f u nc t i on as  pa r t  of  t he   lv d s   6- bi t   rx   d ifferential  output   bus with internal lvds termination.   j 9  i /o   p 1_d 7/ r x _d 3_ p   d ig it a l  d a t a  p o r t  p 1 / r ec eiv e d if f er en t ia l   o utp ut   bu s .   t hi s  i s  a d u al  f u nc t i on pi n.   a s  p 1_d 7 ,  i t  f u nc t i ons  as   par t  of   t he  1 2 - bi t  bi d i r e c t i onal  p ar a l l e l  c m os  l e v e l   d at a   po r t   1 .  a l t e r na t i v e l y ,  t hi s  pi n ( r x _ d 3 _ p )  c a n f u nc t i on as  pa r t  of  t he   lv d s   6- bi t   rx   d ifferential  output   bus with internal lvds termination.   j 10  i /o   p 1_d 5/ r x _d 2_ p   d i g i t al  d a t a p or t   p 1 / r ec eiv e d if f er en t ia l   o utp ut   bu s .   t hi s  i s  a d u al  f u nc t i on pi n.   a s  p 1 _ d 5 ,  i t  f u nc t i ons  as   par t  of   t he  1 2 - bi t  bi d i r e c t i onal  p ar a l l e l  c m os  l e v e l   d at a   po r t   1 .  a l t e r na t i v e l y ,  t hi s  pi n ( r x _ d 2 _ p )  c a n f u nc t i on as  pa r t  of  t he   lv d s   6- bi t   rx   d ifferential  output   bu s with internal lvds termination.   j 11  i /o   p 1_d 3/ r x _d 1_ p   d ig it a l  d a t a  p o r t  p 1 / r ec eiv e d if f er en t ia l   o utp ut   bu s .   t hi s  i s  a d u al  f u nc t i on pi n.   a s  p 1 _ d 3 ,  i t  f u nc t i ons  as   par t  of   t he  1 2 - bi t  bi d i r e c t i onal  p ar a l l e l  c m os  l e v e l   d at a   po r t   1 .  a l t e r na t i v e l y ,  t hi s  pi n ( r x _ d 1 _ p )  c a n f u nc t i on as  pa r t  of  t he   lv d s   6- bi t   rx   d ifferential  output   bus with internal lvds termination.   rev.  b  | page  13   of  32  

 AD9364   data sheet     pin no.   type 1   mnemonic   description   j 12  i /o   p 1_d 1/ r x _d 0_ p   d ig it a l  d a t a  p o r t  p 1 / r ec eiv e d if f er en t ia l   o utp ut   bu s .   t hi s  i s  a d u al  f u nc t i on pi n.   a s  p 1 _ d 1 ,  i t  f u nc t i ons  as   par t  of   t he  1 2 -b it  b id ir ec t io n a l  p a r a l l e l  c m o s  l ev el   d at a   po r t   1 .  a l t e r na t i v e l y ,  t hi s  pi n ( r x _ d 0 _ p )  c a n f u nc t i on as  pa r t  of  t he   lv d s   6- bit  rx   differential  output   bus with internal lvds termination.   k 1 , l 1   i   rxc_p, rx c_n   r eceive   channel  differential input c.  alternatively , e ach   pin can b e used as a  single - ended input.  these inputs experience degraded performance above  3  ghz.  unused pins must be tied to ground.   k 3  i   v d da 1p 3_t x _s y n t h   1.3 v   s u p p l y   i npu t .    k4  i  vdda 1p3 _bb   1.3 v supply input.   k5  i  resetb  asynchronous reset.  logic low resets the device.   k 6   i   spi_enb   spi enable   input . set this pin to logic   low to enable   the spi bus.   k 7  i /o   p 1_d 8 /r x _ d 4 _n   d ig it a l  d a t a  p o r t  p 1 / r ec eiv e d if f er en t ia l   o utp ut   bu s .   t hi s  i s  a d u al  f u nc t i on pi n.   a s  p 1 _ d 8 ,  i t  f u nc t i ons  as   par t  of   t he  1 2 - bi t  bi d i r e c t i onal  p ar a l l e l  c m os  l e v e l   d at a   po r t   1 .  a l t e r na t i v e l y ,  t hi s  pi n ( r x _ d 4 _ n )  c a n f u nc t i on as  pa r t  of  t he   lv d s   6- bit rx differential output bus with internal lvds termination.   k 8  i /o   p 1_d 6 /r x _ d 3 _n   d ig it a l  d a t a  p o r t  p 1 / r ec eiv e d if f er en t ia l   o utp ut   bu s .   t hi s  i s  a d u al  f u nc t i on pi n.   a s  p 1_d 6 ,  i t  f u nc t i ons  as   par t  of  t he  1 2 - bi t  bi d i r e c t i onal  p ar a l l e l  c m os  l e v e l   d at a   po r t   1 .  a l t e r na t i v e l y ,  t hi s  pi n ( r x _ d 3_ n )  c a n f u nc t i on as  pa r t  of  t he   lv d s   6- bit  rx   differential  output   bus with internal lvds termination.   k 9  i /o   p 1_d 4 /r x _ d 2 _n   d ig it a l  d a t a  p o r t  p 1 / r ec eiv e d if f er en t ia l   o utp ut   bu s .   t hi s  i s  a d u al  f u nc t i on pi n.   a s  p 1_d 4 ,  i t  f u nc t i ons  as   par t  of   t he  1 2 - bi t  bi d i r e c t i onal  p ar a l l e l  c m os  l e v e l   d at a   po r t   1 .  a l t e r na t i v e l y ,  t hi s  pi n ( r x _ d 2_ n )  c a n f u nc t i on as  pa r t  of  t he   lv d s   6- bit  rx   differential  output   bus with internal lvds termination.   k 10  i /o   p 1_d 2 /r x _ d 1 _n   d ig it a l  d a t a  p o r t  p 1 / r ec eiv e d if f er en t ia l   ou t pu t  bu s .   t hi s  i s  a d u al  f u nc t i on pi n.   a s  p 1_d 2 ,  i t  f u nc t i ons  as   par t  of   t he  1 2 - bi t  bi d i r e c t i onal  p ar a l l e l  c m os  l e v e l  d at a   po r t   1 .  a l t e r na t i v e l y ,  t hi s  pi n ( r x _ d 1_ n )  c a n f u nc t i on as  pa r t  of  t he   lv d s   6- bit  rx   differential  output   bus with internal lvds termination.   k11  i/o   p1_d0 /rx_d 0 _n   digital data port p1/receive differential  output   bus. this is a dual function pin.  as  p1_d0 , it functions as   part of   the 12 - bit bidirectional parallel cmos level data  port  1 . alternatively, this pin (rx_d0_ n ) can function as part of the  lvds 6 - bit  rx   differential  output   bus with internal lvds termination.   l4  i  rbias   bi as input reference.  c onnect  this pin through a 14.3 k ?   ( 1% tolerance) resistor   to ground.   l5  i  auxadc   auxiliary adc input. if this pin is unused, tie it to ground.   l6  o  spi_do   spi serial data output in  4- wire mode, high - z in  3- wire mode.   m1, m2  i  rxa _ p,   rxa _n   r eceive   channe l  differential input a.  alternatively , each   pin can be used as a  single - ended input. unused pins must be tied to ground.   m5  i  tx_mon   transmit channel power monitor input. if this pin is unused, tie it to ground.   m 7 , m 8   o   txa_p, tx a_n   transmit channel   dif ferential output a.  unused pins must be   tie d   to  1.3   v.   m9 , m 10  o  txb_p, tx b_n   transmit channel   differential output b.  unused pins must be tied to 1.3 v.   m11 , m 12  i  xtalp, xtaln   reference frequency crystal connections.  when a crystal is used, connect it  b etween these two pins.  when   an external clock source is used, connect  it  to  xtaln and leave xtalp unconnected.   1   i i s  i n p ut , o i s  o ut p ut , i/o i s  i n p ut /o ut p ut , n c  i s  n o t  c on n ec t ed .     rev .   b   | p a ge   14   o f  32    

 data sheet   AD9364     t y pi ca l  pe rf orm a nce   c ha ra ct e ri s t i cs   800 mhz frequency ba nd     f i g u r e   3 .  rx   n o i s e  f i g u re   v s .   f req u en cy       f i g u r e   4 .  r ssi  e r r o r   v s .  inp ut   p o we r ,   l t e   10  m hz   m od u lat i on     ( r ef eren c ed   t o   ? 5 0   d b m   inp ut   p o we r   a t  80 0  m hz )     figure  5 .  rssi error vs. input power,  edge  modulation   (referenced to ?5 0   dbm input power at 800 mhz)     f i g u r e   6 .   rx   e v m   v s .  inp ut   p o w e r ,   6 4  q a m   l t e   10  m h z   m o d e,     19. 2  m hz   r e f _ c l k     figure  7 .  rx   evm vs. input power, gsm mode, 30.72 mhz ref_clk   (doubled  internally for rf synthesizer)     figure  8 .  rx   evm vs. interferer power   level , lte 10 mhz signal of inte rest with   p in   = ?82 dbm, 5 mhz ofdm blocker at 7.5 mhz offset   0 0. 5 1. 0 1. 5 2. 0 2. 5 3. 0 3. 5 4. 0 700 750 800 850 900 rx no i s e  f i g ure  ( d b) f r eq u en c y (mh z) ?40 c + 25 c +85c 1 1846-003 ?3 ?2 ?1 0 1 2 3 4 5 ?100 ?90 ?80 ?70 ?60 ?50 ?40 ?30 ?20 ?10 rs s i  e rro r ( d b) i np ut p o w e r (d bm) ?40c +25c +85c 1 1846-004 ?3 ?2 ?1 0 1 2 3 ? 1 10 ? 100 ? 90 ? 80 ? 70 ? 60 ? 50 ? 40 ? 30 ? 20 ? 10 rs s i  e rro r ( d b) i np ut p o w e r (d bm) ?40c + 25 c + 85 c 1 1846- 005 ?45 ?40 ?35 ?30 ?25 ?20 ?15 ?10 ?5 0 ?75 ?70 ?65 ?60 ?55 ?50 ?45 ?40 ?35 ?30 ?25 r x  evm (d b ) i np ut p o w e r (d bm) ?40 c +25c +85c 1 1846-006 ?45 ?40 ?35 ?30 ?25 ?20 ?15 ?10 ?5 0 ?90 ?80 ?70 ?60 ?50 ?40 ?30 ?20 ?10 r x  evm (d b ) i np ut  p o w e r (d bm) ?40c + 25 c + 85 c 1 1846- 007 ?30 ?25 ?20 ?15 ?10 ?5 0 ? 72 ? 68 ? 64 ? 60 ? 56 ? 52 ? 48 ? 44 ? 40 ? 36 ? 32 r x  evm (d b ) i n t er f er er  po w er  l eve l  ( d bm) ?40c +25c + 85 c 1 1846- 008 re v.  b   | p a ge   15   o f  32  

 AD9364   data sheet       figure  9 .  rx   evm vs. interferer power   level , lte 10 mhz signal of interest with    p in   = ?90 dbm, 5 mhz ofdm blocker at 17.5 mhz offset     figure  10 .  rx   n oise figure vs. interferer power   level ,  edge  signal of interest  with p in   = ?90 dbm,  cw   blocker at 3 mhz offse t, gain index = 64     figure  11 .  rx   gain vs. frequency, gain index = 76 (maximum setting)     figure  12 .  third - order  input  intercept point   (iip3) vs.  rx   gain index,    f1 = 1.45 mhz, f2 = 2.89 mhz, gsm mode     f i g u r e   13 .   s e c on d - o r d e r   inp ut   int e r c e p t   p o i nt   ( iip 2 )   v s .  rx   g ai n   i n d e x ,     f 1  =   2. 00  m hz ,   f 2  =   2. 0 1  m hz ,   g s m   m o d e     fi gure  14 .  rx   local oscillator (lo) leakage vs. frequency   ?16 ?12 ?8 ?4 0 ?56 ?54 ?52 ?50 ?48 ?46 ?44 ?42 ?40 ?38 ?36 r x  evm (d b ) i n t er f er er  po w er  l evel  (d b m ) ?40c +25c +85c 1 1846-009 0 2 4 6 8 10 12 14 ?47 ?43 ?39 ?35 ?31 ?27 ?23 rx no i s e  f i g ure  ( d b) i n t er f er er  po w er  l evel  (d b m ) ?40 c + 25 c +85c 1 1846-010 66 68 70 72 74 76 78 80 700 750 800 850 900 rx g ai n ( d b) f re q ue nc y  (mh z) ?40 c + 25 c +85c 1 1846-0 1 1 ?25 ?20 ?15 ?10 ?5 0 5 10 15 20 20 28 36 44 52 60 68 76 i i p 3 ( d bm) ?40c +25c +85c rx gain index 1 1846-012 0 10 20 30 40 50 60 70 80 90 100 20 28 36 44 52 60 68 76 i i p 2 ( d bm) rx g ai n i nde x ?40 c + 25 c +85c 1 1846-013 ?130 ?125 ?120 ?115 ?110 ?105 ?100 700 750 800 850 900 rx l o  l e akag e  ( d bm) f r eq u en c y (mh z) ?40 c + 25 c +85c 1 1846-014 rev.  b   | page  16   of  32  

 data sheet   AD9364       f i g u r e   15 .   rx   e m is s ion   at   l n a   i n p u t ,   d c   t o  1 2  g hz ,   f l o_ r x   =   800   m hz ,     l t e   10  m hz ,   f l o_ t x   =   86 0  m hz     f i g u r e   16 .   tx   o ut p ut   p o we r   v s .   f r e q u e nc y ,  a t t e nua t i o n   s e t t i ng   =   0   d b ,    si ng l e   t o ne   o ut p ut     f i g u r e   17 .   tx   p o we r   c o nt r o l   l i ne a r i t y   e r r o r   v s .   a t t e nua t i o n  se t t i ng       f i g u r e   18 .   tx   s p ect r u m   v s .   f r eq u en cy   o f f s et   f ro m   c a r ri er  f req u e n cy ,   f l o_ t x   =  80 0  m hz ,   l t e   1 0  m hz   d ow n l i n k   ( d ig it al  a t t e n u at i on   v ar i at io n s   s h ow n )       f ig u r e   19 .  tx   s p ec t r u m  v s .   f r e q u e n c y  o f f s et  f r o m  c a r r i e r  f r eq u en c y ,   f l o _ t x   =    800 m hz ,  g s m  d ow n lin k  ( d ig i t al a t t e n u at ion  v ar iat ion s  s h o w n ) ,  3 m hz   r an g e     f ig u r e   20 .  tx   s p ec t r u m  v s .   f r e q u e n c y  o f f s et  f r o m  c a r r i e r  f r eq u en c y ,   f l o _ t x   =    800 m hz ,  g s m  d ow n lin k  ( d ig i t al a t t e n u at ion  v ar iat ion s  s h o w n ) ,  12 m h z  r an g e     ?120 ?100 ?80 ?60 ?40 ?20 0 0 2000 4000 6000 8000 10000 12000 po w er a t ln a  i np ut  ( d bm/ 750khz ) f re q ue nc y  (mh z) 1 1846-015 6.0 6. 5 7. 0 7. 5 8. 0 8. 5 9. 0 9. 5 10. 0 700 750 800 850 900 t x o ut p ut  p o w e r ( d bm) f r eq u en c y (mh z) ?40 c + 25 c +85c 1 1846-016 ?0.5 ?0. 4 ?0. 3 ?0. 2 ?0. 1 0 0. 1 0. 2 0. 3 0. 4 0. 5 0 10 20 30 40 50 st e p  l i ne ari t y  e rro r ( d b) a tte n u a tion  s e ttin g ( db ) ?40c +25c +85c 1 1846-017 ?100 ?90 ?80 ?70 ?60 ?50 ?40 ?30 ?20 ?10 0 ?15 ?10 ?5 0 5 10 15 t x o ut p ut  p o w e r ( d bm/ 100khz ) f re q ue nc y  o f f set  (mh z) att 0db att 3db att 6db 1 1846-018 ?100 ?80 ?60 ?40 ?20 0 20 t x o ut p ut  p o w e r ( d bm/ 30khz ) f re q ue nc y  o f f set  (mh z) a tt 0 d b a tt 3 d b a tt 6 d b ?1.6 ?1.4 ?1.2 ?1.0 ?0.8 ?0.6 ?0.4 ?0.2 0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1 1846-019 ?120 ?100 ?80 ?60 ?40 ?20 0 20 ?6 ?4 ?2 0 2 4 6 t x o ut p ut  p o w e r ( d bm/ 30khz ) f re q ue nc y  o f f set  (mh z) a tt 0 d b a tt 3 d b a tt 6 d b 1 1846-020 rev.  b   | page  17   of  32  

 AD9364   data sheet       f i g u r e   21 .   tx   e v m   v s .   tr a ns m i t te r   atte n u a ti o n   s e tti n g ,   f l o _ t x   =    800 m hz ,   l t e   1 0  m hz ,   6 4  q a m   m od u l at i o n ,   19. 2  m hz   r e f _ c l k       figure  22 .  tx   evm vs. tr ansmitter attenuation setting,   f lo_tx   = 800 mhz, gsm  modulation ,   30.72 mhz ref_clk   (doubled internally for rf  synthesizer)     figure  23 . integrated  tx   lo phase noise vs. frequency, 19.2 mhz ref_clk     figure  24 .  integrated  tx   lo phase noise vs. frequency, 30.72 mhz ref_clk  (doubled internally   for rf synthesizer )     f i g u r e   25 .   tx   c a r ri e r  r ej e ct i o n   v s .   f r eq u en cy       figure  26 .  tx   second - order harmonic distortion (hd2) vs. frequency   ?50 ?45 ?40 ?35 ?30 ?25 ?20 0 5 10 15 20 25 30 35 40 t x  evm (d b ) a tte n u a tion  s e ttin g ( db ) ?40 c + 25 c +85c 1 1846-021 ?50 ?45 ?40 ?35 ?30 ?25 ?20 0 10 20 30 40 50 t x  evm (d b ) a tte n u a tion  s e ttin g ( db ) ?40 c + 25 c +85c 1 1846-022 0 0. 1 0. 2 0. 3 0. 4 0. 5 700 750 800 850 900 in te gr a t ed  ph a se n o i se ( r ms) f re q ue nc y  (mh z) ?40 c + 25 c +85c 1 1846-023 0 0. 05 0. 10 0. 15 0. 20 0. 25 0. 30 700 750 800 850 900 in te gr a t e d p has e  no i s e  (  rms) f re q ue nc y  (mh z) ?40 c +25c +85c 1 1846-024 ?70 ?65 ?60 ?55 ?50 ?45 ?40 ?35 ?30 700 750 800 850 900 t x carri e r am p l i t ude  ( d bc) f re q ue nc y  (mh z) at t  0,  ?40 c at t  25,  ?40 c att 50, ?40c at t  0,  + 25 c at t  25,  + 25 c att 50, +25c at t  0,  + 85 c at t  25,  + 85 c att 50, +85c 1 1846-025 ?80 ?75 ?70 ?65 ?60 ?55 ?50 700 750 800 850 900 t x s e co nd- o rde r harm o ni c di s t o rt i o n ( d bc) f r eq u en c y (mh z) at t  0,  ?40 c at t  25,  ?40 c att 50, ?40c at t  0,  + 25 c at t  25,  + 25 c att 50, +25c at t  0,  + 85 c at t  25,  + 85 c att 50, +85c 1 1846-026 rev.  b   | page  18   of  32  

 data sheet   AD9364       f i g u r e   27 .   tx   thi r d - o r d e r   h ar m o n i c   d i s t or t i on   ( hd 3)   v s .   f req u e n cy       figure  28 .  tx   third - order output  intercept point   (oip3) vs.    attenuation setting     figure  29 .  tx   signal - to - noise   ratio (snr) vs. transmitter attenuation setting,   lte 10 mhz  signal of inter est with   noise measured at  90 mhz offset     figure  30 .   tx   signal - to - noise   ratio (snr) vs. transmitter attenuation setting,  gsm  signal of interest with noise measured at 20 mhz offset     f i g u r e   31 .   tx   si ng l e   si d e b a nd   ( ss b)   r e j e c t i o n  v s .   f r e q ue n c y ,     1. 5 3 75  m h z   o ffse t     ?60 ?55 ?50 ?45 ?40 ?35 ?30 ?25 ?20 700 750 800 850 900 t x t hi rd- o rde r harm o ni c di s t o rt i o n ( d bc) f r eq u en c y (mh z) at t  0,  ?40 c at t  25,  ?40 c att 50, ?40c at t  0,  + 25 c at t  25,  + 25 c att 50, +25c at t  0,  + 85 c at t  25,  + 85 c att 50, +85c 1 1846-027 0 5 10 15 20 25 30 0 4 8 12 16 20 t x o i p 3 ( d bm) a tte n u a tion  s e ttin g ( db ) ?40 c + 25 c +85c 1 1846-028 140 145 150 155 160 165 170 0 3 6 9 12 15 t x s nr ( d b/ hz ) a tte n u a tion  s e ttin g ( db ) ?40c +25c +85c 1 1846-029 140 145 150 155 160 165 170 0 4 8 12 16 20 t x s nr ( d b/ hz ) a tte n u a tion  s e ttin g ( db ) ?40 c +25c +85c 1 1846-030 ?70 ?65 ?60 ?55 ?50 ?45 ?40 ?35 ?30 700 750 800 850 900 t x s i ng l e  s i de band am p l i t ude  ( d bc) f r eq u en c y (mh z) at t  0,  ?40 c at t  25,  ?40 c att 50, ?40c at t  0,  + 25 c at t  25,  + 25 c att 50, +25c at t  0,  + 85 c at t  25,  + 85 c att 50, +85c 1 1846-031 rev.  b   | page  19   of  32  

 AD9364   data sheet     2.4 ghz frequency ba nd      f i g u r e   32 .   rx   n o i s e   f i g u re   v s .   f req u en c y       f i g u r e   33 .   r ssi  e r r o r   v s .  inp ut   p o w e r ,   r ef ere n ced   t o   ? 5 0   d b m  inp ut   p ow e r     at   2. 4  g hz     f i g u r e   34 .   rx   e v m   v s .  inp ut   p o we r ,   64   q a m   l t e   20   m hz   m od e ,     40  m hz   r e f _ c l k     figure  35 .  rx   evm vs. interferer power   level , lte 20 mhz signal of interest  with p in   = ?75 dbm, lte 20 mh z blocker at 20 mhz offset     f i g u r e   36 .   rx   e v m   v s .   i n t erf er er  p o w e r   l ev el ,   l te   2 0   m h z   s i g na l   o f   int e r e s t   wi t h p in   =   ? 75   d b m ,   l t e   2 0  m h z   b lo c k e r   at   4 0  m hz   o f f s e t       f i g u r e   37 .   rx   g ain   v s .   f r e q u e n c y ,   g ai n   i n d e x   =   7 6  ( m ax i m u m   s e t t in g )     0 0. 5 1. 0 1. 5 2. 0 2. 5 3. 0 3. 5 4. 0 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 rx no i s e  f i g ure  ( d b) f r eq u en c y (mh z) ?40 c + 25 c +85c 1 1846-032 ?3 ?2 ?1 0 1 2 3 4 5 ? 100 ? 90 ? 80 ? 70 ? 60 ? 50 ? 40 ? 30 ? 20 ? 10 rs s i  e rro r ( d b) i np ut p o w e r (d bm) ?40 c + 25 c +85c 1 1846-033 ?45 ?40 ?35 ?30 ?25 ?20 ?15 ?10 ?5 0 ?75 ?70 ?65 ?60 ?55 ?50 ?45 ?40 ?35 ?30 ?25 r x  evm (d b ) i np ut p o w e r (d bm) ?40c + 25 c + 85 c 1 1846- 034 ?30 ?25 ?20 ?15 ?10 ?5 0 ?72 ?68 ?64 ?60 ?56 ?52 ?48 ?44 ?40 ?36 ?32 ?28 r x  evm (d b ) i n t er f er er  po w er  l eve l  ( d bm) ?40 c + 25 c +85c 1 1846-035 ?30 ?25 ?20 ?15 ?10 ?5 0 ?60 ?55 ?50 ?45 ?40 ?35 ?30 ?25 ?20 r x  evm (d b ) i n t er f er er  po w er  l eve l  ( d bm) ?40 c + 25 c +85c 1 1846-036 66 68 70 72 74 76 78 80 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 rx g ai n (d b) f re q ue nc y  (mh z) ?40c + 25 c + 85 c 1 1846- 037 rev.  b   | p a ge   20   o f  32  

 data sheet   AD9364       f i g u r e   38 .   t h i r d - o r d e r   inp ut   i n t er cep t  p o i n t   ( iip 3 )   v s .  rx   g ain   i n d e x ,   f 1  =   30   m h z ,   f 2   =   6 1  m h z       f i g u r e   39 .   s e c on d - o r d e r   inp ut   int e r c e p t   p o i nt   ( iip 2 )   v s .  rx   g ai n   i n d e x ,    f 1  =   60   m h z ,   f 2   =   6 1  m h z       f i g u r e   40 .   rx   l o ca l   o s ci l l a t o r  ( l o )   l ea k a g e  v s .   f req u en cy       f i g u r e   41 .   rx   e m is s ion   at   l n a   i n p u t ,   d c   t o  1 2  g hz ,   f l o_ r x   =   2. 4  g hz ,     l t e   20  m hz ,   f l o_ t x   =   2. 46  g hz       figur e  42 .  tx   output power vs. frequency, attenuation setting = 0 db,    single tone  output     f i g u r e   43 .  tx   p o we r   c o nt r o l   l i ne a r i t y   e r r o r   v s .   a t t e nua t i o n  se t t i ng       ?25 ?20 ?15 ?10 ?5 0 5 10 15 20 20 28 36 44 52 60 68 76 i i p 3 ( d bm) rx g ai n i nde x ?40c +25c +85c 1 1846-038 20 30 40 50 60 70 80 20 28 36 44 52 60 68 76 i i p 2 ( d bm) rx g ai n i nde x ?40 c + 25 c +85c 1 1846-039 ?130 ?125 ?120 ?115 ?110 ?105 ?100 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 rx l o  l e akag e  ( d bm) f r eq u en c y (mh z) ?40 c +25c +85c 1 1846-040 ?120 ?100 ?80 ?60 ?40 ?20 0 0 2000 4000 6000 8000 10000 12000 po w er a t ln a  i np ut  ( d bm/ 750khz ) f re q ue nc y  (mh z) 1 1846-041 6.0 6. 5 7. 0 7. 5 8. 0 8. 5 9. 0 9. 5 10. 0 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 t x o ut p ut  p o w e r ( d bm) f re q ue nc y  (mh z) ?40 c + 25 c +85c 1 1846-042 ?0.5 ?0. 4 ?0. 3 ?0. 2 ?0. 1 0 0. 1 0. 2 0. 3 0. 4 0. 5 0 10 20 30 40 50 st e p  l i ne ari t y  e rro r ( d b) a tte n u a tion  s e ttin g ( db ) ?40 c +25c +85c 1 1846-043 re v .   b   | p a ge   21   o f  32  

 AD9364   data sheet       f i g u r e   44 .   tx   s p ec t r u m   v s .   f r eq u en cy   o f f s et   f ro m   c a r ri er  f req u e n cy ,   f l o_ t x   =  2. 3   g h z ,   l t e   20  m h z   d o w n l in k   ( d ig it al   a t t e n u at i on   v ar i at ion s   s h ow n )       f i g u r e   45 .   tx   e v m   v s.   t r a n sm i tte r   atte n u a ti o n   s e tti n g ,   4 0   m h z   re f _ c l k ,     l t e   20  m hz ,   6 4  q a m   m od u l at i on     f i g u r e   46 .   i n t eg ra t ed   tx   l o   p h a s e  n o i s e  v s .   f req u e n cy ,   4 0   m h z  r e f _ c l k       f i g u r e   47 .   tx   c a r ri e r  r ej e ct i o n   v s .   f r eq u en cy       f i g u r e   48 .   tx   s e c on d - o r d e r  h ar m o n ic  d is t or t i on   ( h d 2 )   v s .   f req u en cy       f i g u r e   49 .   tx   thi r d - o r d e r   h ar m o n i c   d i s t or t i on   ( hd 3)   v s .   f r e q u e n c y     ?120 ?100 ?80 ?60 ?40 ?20 0 ?25 ?20 ?15 ?10 ?5 0 5 10 15 20 25 t x o ut p ut  p o w e r ( d bm/ 100khz ) f re q ue nc y  o f f set  (mh z) a tt 0 db a tt 3 db a tt 6 db 1 1846-044 ?50 ?45 ?40 ?35 ?30 ?25 ?20 0 5 10 15 20 25 30 35 40 t x  evm (d b ) a tte n u a tion  s e ttin g ( db ) ?40 c + 25 c +85c 1 1846-045 0 0. 1 0. 2 0. 3 0. 4 0. 5 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 in te gr a t e d p has e  no i s e  (  rms) f re q ue nc y  (mh z) ?40 c + 25 c +85c 1 1846-046 ?70 ?65 ?60 ?55 ?50 ?45 ?40 ?35 ?30 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 t x carri e r am p l i t ude  ( d bc) f re q ue nc y  (mh z) at t  0,  ?40 c at t  25,  ?40 c att 50, ?40c at t  0,  + 25 c at t  25,  + 25 c att 50, +25c at t  0,  + 85 c at t  25,  + 85 c att 50, +85c 1 1846-047 ?80 ?75 ?70 ?65 ?60 ?55 ?50 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 t x s e co nd- o rde r harm o ni c di s t o rt i o n ( d bc) f r eq u en c y (mh z) at t  0,  ?40 c at t  25,  ?40 c att 50, ?40c at t  0,  + 25 c at t  25,  + 25 c att 50, +25c at t  0,  + 85 c at t  25,  + 85 c att 50, +85c 1 1846-048 ?60 ?55 ?50 ?45 ?40 ?35 ?30 ?25 ?20 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 t x t hi rd- o rde r harm o ni c di s t o rt i o n ( d bc) f r eq u en c y (mh z) at t  0,  ?40 c at t  25,  ?40 c att 50, ?40c at t  0,  + 25 c at t  25,  + 25 c att 50, +25c at t  0,  + 85 c at t  25,  + 85 c att 50, +85c 1 1846-049 rev.  b   | page  22   of  32  

 data sheet   AD9364       figure  50 .  tx   third - order output  intercept point   (oip3) vs.    attenuation setting     figure  51 .  tx   signal - to - noise   ratio (snr) vs. transmitter attenuation setting,  lte 20 mhz signal of interest with  noise measured at  90 mhz offset     f i g u r e   52 .   tx   si ng l e   si d e b a nd   ( ss b)   r e j e c t i o n  v s .   f r e q ue n c y ,     3 . 075   m h z   o ffse t       0 5 10 15 20 25 30 0 4 8 12 16 20 t x o i p 3 ( d bm) a tte n u a tion  s e ttin g ( db ) ?40 c + 25 c +85c 1 1846-050 140 142 144 146 148 150 152 154 156 158 160 0 3 6 9 12 15 t x s nr ( d b/ hz ) a tte n u a tion  s e ttin g ( db ) ?40c +25c +85c 1 1846-051 ?70 ?65 ?60 ?55 ?50 ?45 ?40 ?35 ?30 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 t x s i ng l e  s i de band am p l i t ude  ( d bc) f r eq u en c y (mh z) at t  0,  ?40 c at t  25,  ?40 c att 50, ?40c at t  0,  + 25 c at t  25,  + 25 c att 50, +25c at t  0,  + 85 c at t  25,  + 85 c att 50, +85c 1 1846-052 rev.  b   | page  23   of  32  

 AD9364   data sheet     5.5 ghz frequency ba nd      f i g u r e   53 .   rx   n o i s e   f i g u re   v s .   f req u en c y       f i g u r e   54 .   r s s i   e rr o r  v s .   i n p u t   p o w er,   r ef ere n ced   t o   ?5 0   d bm   inp ut   p o we r     at   5. 8  g hz     f i g u r e   55 .   rx   e v m   v s .  inp ut   p o we r ,   6 4   q a m   w i m a x   4 0   m hz   m od e ,     40  m hz   r e f _ c l k   ( do ub l e d   int e r n a l l y   f o r   r f   sy nt he s i z e r )     figure  56 .  rx   evm vs. interferer power   level ,  wimax 40   mhz signal of interest  with p in   = ?7 4   dbm,  wimax 40   mhz blocker at  40   mhz offset     f i g u r e   57 .   rx   e v m   v s .   i n t erf er er  p o w e r   l ev el ,   w i m a x   4 0  m hz   s i g n a l  of   i n t e r e s t   wi t h p in   =   ? 7 4   d bm ,   wi m a x  4 0  m hz   b l oc k e r   at   8 0   m h z   o f fse t      f i g u r e   58 .   rx   g ain   v s .   f r e q u e n c y ,   g ai n   i n d e x   =   7 6  ( m ax i m u m   s e t t in g )     0 1 2 3 4 5 6 5. 0 5. 1 5. 2 5. 3 5. 4 5. 5 5. 6 5. 7 5. 8 5. 9 6. 0 rx no i s e  f i g ure  ( d b) f re q ue ncy  ( g hz ) ?40 c +25c +85c 1 1846-053 ?3 ?2 ?1 0 1 2 3 4 5 ?90 ?80 ?70 ?60 ?50 ?40 ?30 ?20 ?10 rs s i  e rro r ( d b) i np ut p o w e r (d bm) ?40 c + 25 c +85c 1 1846-054 ?40 ?35 ?30 ?25 ?20 ?15 ?10 ?5 0 ?74 ?68 ?62 ?56 ?50 ?44 ?38 ?32 ?26 ?20 r x  evm (d b ) i np ut p o w e r (d bm) ?40c + 25 c + 85 c 1 1846- 055 ?25 ?20 ?15 ?10 ?5 0 5 ?72 ?67 ?62 ?57 ?52 ?47 ?42 ?37 ?32 r x  evm (d b ) i n t er f er er  po w er  l eve l  ( d bm) ?40 c +25c +85c 1 1846-056 ?25 ?20 ?15 ?10 ?5 0 5 ?60 ?55 ?50 ?45 ?40 ?35 ?30 ?25 r x  evm (d b ) i n t er f er er  po w er  l eve l  ( d bm) ?40 c + 25 c +85c 1 1846-057 60 62 64 66 68 70 rx g ai n ( d b) ?40c +25 c + 85 c 5. 0 5. 1 5.2 5.3 5.4 5.5 5.6 5.7 5.8 5.9 6.0 frequenc y  (ghz) 1 1846-058 rev.  b   | p a ge   24   o f  32  

 data sheet   AD9364       f i g u r e   59 .   t hi r d - o r d e r   inp ut   i n t er cep t  p o i n t   ( iip 3 )   v s .  rx   g ain   i n d e x ,   f 1  =   5 0  m hz ,   f 2  =   10 1  m hz       f i g u r e   60 .   s e c o nd - o r d e r   inp ut   int e r c e p t   p o i nt   ( iip 2 )   v s .  rx   g ai n   i n d e x ,     f 1  =   7 0  m hz ,   f 2  =   7 1  m h z       f i g u r e   61 .   rx   l o ca l   o s ci l l a t o r  ( l o )   l ea k a g e  v s .   f req u en cy       f i g u r e   62 .   rx   e m is s ion   at   l n a   i n p u t ,   d c   t o  2 6  g hz ,   f l o_ r x   =   5. 8  g hz ,     w i m a x   4 0  m hz     f i g u r e   63 .   tx   o ut p ut   p o we r   v s .   f r e q u e nc y ,   a t t e nua t i o n   s e t t i ng   =   0   d b ,    si ng l e   t o ne       f i g u r e   64 .   tx   p ow e r   c on t r o l  l i n e a r i ty  e r r o r   v s.   atte n u a ti o n   s e tti n g       ?20 ?15 ?10 ?5 0 5 10 15 20 6 16 26 36 46 56 66 76 i i p 3 ( d bm) rx g ai n i nde x ?40c +25c +85c 1 1846-059 20 30 40 50 60 70 80 20 28 36 44 52 60 68 76 i i p 2 ( d bm) rx g ai n i nde x ?40c +25c +85c 1 1846-060 ?110 ?108 ?106 ?104 ?102 ?100 ?98 ?96 ?94 ?92 ?90 rx l o  l e akag e  ( d bm) 5. 0 5. 1 5. 2 5. 3 5. 4 5. 5 5. 6 5. 7 5. 8 5. 9 6. 0 f re q ue ncy  ( g hz ) ?40c +25c +85c 1 1846-061 ?120 ?100 ?80 ?60 ?40 ?20 0 0 5 10 15 20 25 30 po w er a t ln a  i np ut  ( d bm/ 150khz ) f re q ue nc y  (g h z) 1 1846- 062 4 5 6 7 8 9 10 5. 0 5. 1 5. 2 5. 3 5. 4 5. 5. 5. 6 5. 7 5. 8 5. 9 6. 0 t x o ut p ut  p o w e r ( d bm) f re q ue nc y  (g h z) ?40c +25c +85c 1 1846-063 ?0.5 ?0. 4 ?0. 3 ?0. 2 ?0. 1 0. 0 0. 1 0. 2 0. 3 0. 4 0. 5 0 10 20 30 40 50 60 70 80 90 st e p  l i ne ari t y  e rro r ( d b) a tte n u a tion  s e ttin g ( db ) ?40c +25c +85c 1 1846-064 rev.  b   | page  25   of  32  

 AD9364   data sheet       figure  65 .  tx   spectrum vs. frequency offset from carrier frequency, f lo_tx   =  5.8   ghz,  wimax   4 0 mhz downlink (digital attenuation variations shown)     figure  66 .  tx   evm vs. transmitter attenuation setting,   wimax 40   mhz, 64 qam modulation ,   f lo_tx   = 5.495 ghz,  40 mhz ref_clk  (doubled internally for rf synthesizer)     figure  67 . integrated  tx   lo phase noise vs. frequency, 40 mhz ref_clk   (double d internally for rf synthesizer)     f i g u r e   68 .   tx   c a r ri e r  r ej e ct i o n   v s .   f r eq u en cy       f i g u r e   69 .   tx   s e c on d - o r d e r   h ar m o n ic   d is t or t i on   ( hd 2)   v s .   f r e q u e n c y       f i g u r e   70 .   tx   thi r d - o r d e r   h ar m o n i c   d i s t or t i on   ( hd 3)   v s .   f r e q u e n c y     ?90 ?80 ?70 ?60 ?50 ?40 ?30 ?20 ?10 0 ?50 ?40 ?30 ?20 ?10 0 10 20 30 40 50 t x o ut p ut  p o w e r ( d bm/ 1m hz ) f re q ue nc y  o f f set  (mh z) a tt 0 d b a tt 3 d b a tt 6 d b 1 1846-065 ?40 ?38 ?36 ?34 ?32 ?30 0 2 4 6 8 10 t x  evm (d b ) a tte n u a tion  s e ttin g ( db ) ?40 c + 25 c +85c 1 1846-066 0 0. 1 0. 2 0. 3 0. 4 0. 5 0. 6 0. 7 0. 8 in te gr a t ed  ph a se n o i se ( r ms) 5. 0 5. 1 5. 2 5. 3 5. 4 5. 5 5. 6 5. 7 5. 8 5. 9 6. 0 frequenc y  (ghz) ?40 c + 25 c +85c 1 1846-067 ?70 ?60 ?50 ?40 ?30 ?20 ?10 0 t x carri e r am p l i t ude  ( d bc) 5.0 5.1 5.2 5.3 5.4 5.5 5.6 5.7 5.8 5.9 6.0 frequenc y  (ghz) at t  0,  ?40 c att 25, ?40c att 50, ?40c at t  0,  + 25 c att 25, +25c att 50, +25c at t  0,  + 85 c att 25, +85c att 50, +85c 1 1846-068 ?80 ?75 ?70 ?65 ?60 ?55 ?50 t x s e co nd- o rde r harm o ni c di s t o rt i o n ( d bc) 5. 0 5. 1 5. 2 5. 3 5. 4 5. 5 5. 6 5. 7 5. 8 5. 9 6. 0 f re q ue ncy  ( g hz ) at t  0,  ?40 c att 25, ?40c att 50, ?40c at t  0,  + 25 c att 25, +25c att 50, +25c att 0, +85c att 25, +85c att 50, +85c 1 1846-069 ?50 ?45 ?40 ?35 ?30 ?25 ?20 ?15 ?10 t x t hi rd- o rde r harm o ni c di s t o rt i o n ( d bc) 5. 0 5. 1 5. 2 5. 3 5. 4 5. 5 5. 6 5. 7 5. 8 5. 9 6. 0 frequency (ghz) at t  0,  ?40 c at t  25,  ?40 c att 50, ?40c at t  0,  + 25 c at t  25,  + 25 c att 50, +25c at t  0,  + 85 c at t  25,  + 85 c att 50, +85c 1 1846-070 rev.  b   | page  26   of  32  

 data sheet   AD9364       figure  71 .  tx   third - order output  intercept point   (oip3) vs.    attenuation setting , f lo_tx   = 5.8 ghz     figure  72 .  tx   signal - to - noise   ratio (snr) vs. transmi tter attenuation setting,  wimax 40 mhz signal of interest with   noise measured at   90 mhz offset ,  f lo_tx   = 5.745 ghz     f i g u r e   73 .   tx   si ng l e   si d e b a nd   ( ss b)   r e j e c t i o n  v s .   f r e q ue n c y ,   7   m h z   o f f s e t     ?4 0 4 8 12 16 20 0 4 8 12 16 20 t x o i p 3 ( d bm) a tte n u a tion  s e ttin g ( db ) ?40c +25c +85c 1 1846-071 142 143 144 145 146 147 148 149 150 0 3 6 9 12 15 t x s nr ( d b/ hz ) a tte n u a tion  s e ttin g ( db ) ?40c +25c +85c 1 1846-072 ?70 ?65 ?60 ?55 ?50 ?45 ?40 ?35 ?30 t x s i ng l e  s i de band am p l i t ude  ( d bc) 5. 0 5. 1 5. 2 5. 3 5. 4 5. 5 5. 6 5. 7 5. 8 5. 9 6. 0 f re q ue ncy  ( g hz ) at t  0,  ?40 c at t  25,  ?40 c att 50, ?40c at t  0,  + 25 c at t  25,  + 25 c att 50, +25c att 0, +85c att 25, +85c att 50, +85c 1 1846-073 rev.  b   | page  27   of  32  

 AD9364   data sheet     t he o r y  o f  ope ra t i on   g e n e r a l   th e   a d 9364   is   a hig h l y  in t e g r a t e d  r ad io  f r e q u e n c y  ( r f )   t r ans c e iv e r  c a p a b l e  o f  b e i ng   c o nf i g u r e d f o r   a wid e  r a n g e   o f   ap p l i c at i o n s .  th e  de v i c e  i n t e g r a t e s  a l l  r f ,  mi x e d s i g na l ,  a nd  d i g i t a l b lo c k s  n e c e s s a r y   t o  p r o vi d e a l l  t r a n s c ei ver  f u n c t i o n s   i n   a   si n g le  d e v i c e .  p r o g r am m ab i l i t y  a l l o w s  t h is  b r o a d b and  t r ans c e i v e r   t o  b e  a d a p t e d f o r  u s e  w i t h   m u l t i p l e  c o mm u n i c a t i o n s t a nda r ds ,   in c l u d in g  f r e q u e n c y  d iv is io n   d u p l e x  ( f d d )  a n d  t i m e   d iv is io n   d u p le x  ( t d d )  s y s t e m s. t h i s p r o g r a m m a b i li t y   a ls o  a l lo w s t h e   d e v i c e  t o  b e  i n t e r f a c e d t o  v ar i o u s  b a s e b and  p r o c e s s o r s  ( b b p s )  u s ing   a s in g l e   12 - b i t  p a r a l le l  d a t a  p o r t , d u a l  12 - b i t  p a r a l le l  d a t a  p o r t s,  or  a   12 - b i t l o w   v o l t a g e d i f f er en t i a l  s i g n a l i n g  ( l v ds )  i n t er f a c e.   th e   a d 9364   a l s o  p r o vi d es   s el f   c a l ib r a t io n   an d   a u t o m a t ic  g ain   c o n t r o l  ( a g c )  s y s t e m s  t o  m a i n t a in   a hig h p e r f o r m a n c e  l e v e l   u nd e r  v a r y i ng  t e m p e r a t u r e s  and  i n p u t  s i g n a l  c o nd i t i o ns .  i n   a ddi - t i o n ,  t h e  d e vi c e  i n c l u d es  s e v er a l  t es t  m o d e s  t h a t  a l l o w s y s t em   de s i g ne r s  t o  i n s er t  t es t t o n es   a n d  c r e a t e i n t er n a l   l o o p b a c k  m o d es   t h a t c a n   b e u s e d  b y  d es i g n er s  t o   d eb u g  t h e i r  d es i g n s  d u r i n g   p r o t o t y p in g  an d  o p t im i z e  t h e ir   r ad io  c o n f ig u r a t io n  f o r   a   s p e c if ic  a p p l ic a t io n .     r ec e i v er   t h e r e c ei v er   s ec ti o n  c o n ta i n s  a l l  b l o c k s  n ec e s s a r y  t o  r ec e i v e  r f   s ig n a l s  a n d  c o n v e r t  t h e m  t o  d ig i t a l   d a t a  t ha t  is   u s a b l e  b y  a  b b p .   i t  has  t hr e e  i n p u t s t ha t  c an  b e   m u l t i p l e x e d   t o  t h e  s ig n a l  c ha i n ,  m a k in g  t h e   ad9 364   s u i ta b le  f o r  u s e  i n   m u l ti ba n d  s y s t e m s  wi th   m u l t i p l e  an t e n n a in p u t s .   t h e  re c e i v e r  i s  a  d i re c t  c on v e r s i on   sy s t e m  t h a t  c o n t a i n s  a  lo w   n o i s e  a m p li f i e r  ( ln a ) , f o l lo w e d  b y   m at c h e d  i n - p has e  ( i )  a n d  q u ad r a t u r e  ( q )  a m p l i f ie r s , m ix e r s ,  an d  b a nd   s h a p i ng  f i l t e r s  t h a t d o w n c o n v er t r e c ei v e d  s i g n a l s t o   b as e b an d  f o r  d i g i t iz a t io n . e x t e r n a l  l n a s   c a n  a l s o  b e   in t e r f ac e d   t o  t h e  d e vi c e ,  a l l o w i n g  d es i g n er s t h e f l ex i b i l i ty  to  c u s t o m i z e t h e   r e c e i v e r  f r o n t  e n d  f o r  t h e ir  s p e c if ic  a p p l ic a t io n .   g a i n  c o n t r o l  is   ac hie v e d   b y  f o l l o w in g   a  p r e p r o g r am me d  g ai n   in d e x  m a p  t ha t   d is t r ib u t e s  g a i n  a m o n g   t he  b l o c ks  f o r  o p t im al   p er f o r m a n c e a t e a c h  l e ve l .   t his   c a n   b e  ac hie v e d  b y  e n a b l in g  t he   i n t e r nal   a g c i n  ei t h er  f a s t o r  s l o w  m o d e o r  b y  u si n g m a n u a l  g ai n  c o n t r o l ,  a l l o w i ng  t he   b b p   t o  m a ke  t he  g ai n  a dj u s t me n t s a s  ne e d e d.   a d d i t io n a l l y ,  e ac h c hann e l  c o n t a in s   i n d e p e n d e n t  r s s i   me a s u r e me n t  c a p ab i l it y ,  dc   o f f s e t  t r ac k in g , an d   a l l  c ir c u i t r y   ne c e ss ar y  f o r   s el f   c a l ib r a t io n .    t h e r e c ei v er  i n c l u d e s 12 - b it ,   -   ad cs  a nd   a dju s t ab l e  s am p l e   r a t es   t h a t p r o d u c e d a t a  s t r e a m s   f r o m  t h e r ec ei v e d   s i g n a l s .  t h e  d ig i t ize d  s ig n al s   c a n  b e  c o n d i t io n e d  f u r t h e r  b y  a  s e r ie s  o f   d e c i m a t i o n   f i l t e r s  and  a  f u l l y  p r o g r am mab l e   128 - t a p  f i r f i l t er   w i t h   ad di t i o nal  d e c i ma t i o n  s e t t in g s.   t h e  s am p l e  r a t e  o f  e ac h  d i g i t a l  f i l te r  bl o c k   i s a dj u s t ab l e   b y  c ha n g i n g  d e c im a t io n  f ac t o r s   t o  p r o d u c e t h e  d es i r e d  o u t p u t  d a t a  r a t e .     t r a nsm i t t e r   t h e   t r a n s m i t t e r   s e c t i on   c on s i s t s   of   t w o   d i f f e r e n t i a l  o u t p u t  st a ge s  t h a t  c an  b e  m u l t i p l e x e d  t o  t he   t r a ns m i t  c han ne l .  t h e  t r a ns m it   c h an ne l  p r o v i d e s   a l l  d ig i t a l  p r o c e s s in g , m ix e d   s i g n a l ,  and  r f   b l o c k s  n e c es s a r y  t o  i m p l em en t a   d i r e c t c o n v er s i o n   sy s t em . t h e  d i g i ta l   d a ta  r ec ei v ed  f r o m  t h e  b b p  p a s s e s  t hr o u g h a f u l l y   p r o g r am m ab l e  1 2 8 - t a p   f i r  f i l t er   w i t h   i n t e r p o l a t i o n   op t i on s.  t he   f i r o u t p u t i s  s e nt   t o  a  s e r ie s  o f  in t e r p o l a t io n   f i l t er s  th a t p r o vi d e  a ddi t i o na l   f i l t e r i n g  a n d da t a  r a t e   i n t e r p o l a t i o n p r i o r  t o   r e ac h i ng   t he   d a c . e ac h 1 2 - b i t   d a c  has  an   ad j u s t ab l e  s a m p l in g  r a t e .  b o t h  t h e  i  a nd q  c h a nne l s a r e  f e d t o   t h e   r f  b l o c k  f o r  u p c on v e r s i on .   whe n   c o n v e r t e d t o  b a s e b a nd a na lo g  s i g na ls, t h e  i  a nd q  s i g na l s  ar e  f i l t e r e d  t o  r e mo v e  s am p l i ng   ar t i f a c t s a nd  f e d  t o  t he   u p c o n - ve r s i o n  m i xe rs .   a t  t hi s  p o in t ,   t he  i  and  q  s ig n a l s   ar e   r e c o m b i ne d   an d   mod u la t e d   o n  t he  c ar r i e r  f r e q u e nc y  f o r  t r a ns m i s si on   t o  t h e   o u t p ut  st a ge . t h e   c o mb i ne d  s i g n a l   a l s o  p a ss es   t h rou g h  a n a l o g   f i l t e r s t h a t  p r o v i de  a d di t i o na l  b a nd s h a p i ng , a nd  t h e n  t h e  s i g nal   is   t r ans m it t e d   to  t h e o u t p u t a m p l i f i er .   th e   t r an sm i t  c h an n e l   p r ov i d es  a  wi d e a t t en u a t i o n  a d j u s t m en t r a n g e  w i t h  f i n e g r a n u l ar it y   t o  he l p  d e sig n e r s  o p t im iz e  s ig n a l - t o - n o is e  r a t io   ( s n r ) .   s el f   c a l ib r a t io n   c ir c u i t r y  is  b u i l t  in t o  e ac h t r a n s m i t  c han n e l   t o   p ro v i d e  a u t om a t i c  re a l - t i m e  a d ju s t me n t .   t he  t r ans m it t e r  b lo c k   a l s o   p r o v id e s  a t x  m o n i t o r  b lo c k . t h i s  b lo c k   m o n i t o r s t h e   t r ans m i t t e r  o u t p u t  an d  r o u t e s   i t  b ac k t hr o u g h  t he   r e c ei v er   c h a n n e l t o  t h e  b b p f o r  si g n a l m o n i t o r i n g. t h e  t x   m on i t or   bl o c k  i s  a va i l a b l e o n l y  i n   t d d  m o d e o p er a t i o n  w h i l e t h e  r e c e i ve r  i s i d l e.   c l oc k  i np u t  op t i on s   th e   a d 9364   o p er a t es   u s i n g  a  r ef er en c e c l o c k   t h a t  c a n  b e p r o vi d e d   b y  tw o   d i f f er en t  s o u r c es .   t h e  f ir s t  o p t io n  is  t o  u s e  a   de di c a t e d  c r y st a l  wi t h  a   f r eq u en c y  b etw e en   1 9  m h z  a n d  5 0   mh z  co n n e c t e d   b e tw e e n  t h e x t al p  a n d  x t al n  p in s .   t h e   s e c on d  o p t i on  i s   t o  c o nn e c t  a n  e x t e r na l   o s c i l l a t o r  o r   c l o c k  d i s t r i b u t i o n de v i c e  ( s u c h a s   t he   a d 9548 )   t o  th e x t al n  p i n  ( w i t h  t h e x t al p  pi n   r e mai n i ng   u nc o n ne c t e d ) .   i f  an  e x t e r n a l  o s c i l la t o r  i s u s e d,   t he  f r e q u e nc y   c an   va r y  b etwe e n  1 0   m h z an d  8 0  m h z.   t his  r e f e r e n c e  c l o c k is   u s e d  t o  s u p p l y  t h e sy n t h es i z er  b lo c k s  t h a t g e n er a t e a l l   d a t a   c lo c k s, s a m p le  c lo c k s, a n d  lo c a l  o s c i l la t o r s i n si d e  t h e  d e v i c e .   e r r o r s i n  t h e  c r y s t a l  f r e q u e nc y  c an   b e  r e mo v e d  b y  u si ng  t he   d i g i t a l l y p r og r a m m a b l e   d i g i ta l l y  c o n tr o l l ed  c r y s ta l  o s c i l l a t o r   ( d c xo )   f u n c t i on  t o  a d j u s t  a n   on - c hi p  v a r i a b l e  c a p ac i t o r . t hi s   c a p a c i t o r  c a n   t u n e t h e c r y s t a l  f r e q u en c y  va r i a n c e o u t o f  t h e  s y s t e m , r e s u l t i n g  in   a m o r e  a c c u r a t e  r e f e r e n c e   c l o c k f r o m  w hic h  a l l  o th e r  f r eq u en c y   si g n a ls a r e  g e n e r a t e d .  t h i s  f u n c t i o n  c a n  a ls o   b e u s e d   w i t h  o n - c h i p  tem p er a t u r e s en si n g   t o  p r o vi d e o s c i l l a t o r   f r e q u e n c y  t e m p e r at u r e  c o m p e n s at i o n   d u r i n g   n o r m a l  o p e r at i o n .         rev.  b   | page  28   of  32  

 data sheet   AD9364     s y n t h e s iz e r s   rf   pll s   th e   a d 9364   c o n t a i n s  t w o  i d e n t i c a l  s y n t h es i z er s  t o  g en er a t e t h e  re q u i re d  l o si g n a ls   f o r  t he  r f  s ig n a l   p a t hs  o n e f o r  t h e  r e c ei v e r   a nd o ne  f o r   t h e   t r a ns m it t e r .   p has e - lo c k e d  lo o p   ( p ll)   sy n t h e si z e r s  a re  f r a c t i on a l - n  d e si g n s  i n c or p or a t i n g   c o m p l ete l y  i n t eg r a te d   v o l t a g e  c o n t r o l l e d o s c i l l a t o r s  ( v c o s )  a nd l o o p  f i l t e r s .  i n  td d   mo d e ,  t h e  s y n t he s ize r s  t u r n   o n  a n d  o f f  as  a p p r o p r ia t e   f or  t h e   rx   a nd  tx   f r ame s .   i n  f d d   mo d e ,  t he   tx  p ll  a nd  t he   rx  pll c a n   b e a c t i v a t e d  a t t h e s a m e t i m e.  t h es e p l l s  r e q u i r e n o  ex t er n a l   c o m p o n e n t s.    bb   pll   th e   a d 9364   a ls o  c o n t a i n s  a  b a s e b a n d  p ll  ( b b  pll)   s y n t h e s i ze r  t ha t  is  u s e d  t o   g en er a t e a l l   b a s eb a n d  r e l a t e d  c l o c k   s i g na l s .  th e s e  i n c l u de  t h e  a d c   a n d  d a c s a m p l i n g c lo c k s, t h e   d a t a _ clk  si g na l   (s e e   t he   d ig i t a l  d a t a i n t e r f a c e   s e c t i o n) , a n d  al l da t a  f r a m in g   s ig n al s .  t his  p l l  is  p r o g r a m m e d   f rom   700   m hz   t o   1 400   m hz   b a s e d  o n  t h e d a t a  r a t e a n d  s a m p l e  r a t e r e q u i r em en ts   of  t h e   sy st e m .     d igi t a l  d a t a  in t e r f a ce   th e   a d 9364   d a t a  i n t e r f a c e  u s e s  p a r a l le l d a t a  p o r t s ( p0  a n d  p1 )   t o  tr a n s f er  d a t a  b etw e en  t h e d e vi c e a n d  t h e b b p .   the  d a t a  p o r t s  c a n   b e  c o n f i gu r e d  i n   e i t h e r  si n gle - en d e d  c m o s   f o r m a t o r  d i f f er en t i a l   l v ds   f o r m a t.   b ot h   f o r m a t s  c an  b e  c o nf i g u r e d  i n   m u l t i p l e  a r r an g e - m en ts   t o  m a t c h   s y s t e m   re q u i re m e n t s  f or  d a t a  ord e r i n g  a n d   d at a   p or t  c on n e c t i on s.   t he s e  ar r ang e me n t s  i n c l u d e  s i ng l e  p o r t   d a t a   b u s, d u a l p o r t   d a t a   b u s, si n g l e   d a t a  r a t e ,  a nd  d o u b l e   d at a  r at e .   b u s t r ans f e r s ar e  c o n t r o l l e d  u si ng  s i m p l e  h ar d w ar e  h a nd s h a ke   si g n a li n g.  th e  t w o p o r ts  c a n   b e  o p er a t e d  i n  ei t h er  b i d i re c t i on a l   ( ha l f - du p l e x )   mo de  o r  i n  f u l l d u p le x   m o d e  w h er e h a l f  t h e b i ts   a r e  u s e d   f o r  t r an s m i t t i ng  d a t a  and  h a l f  ar e   u s e d   f o r   r e c e iv i ng  d a t a .  t he  i n t e r f ac e  c an  a l s o  b e  c on f i g u re d  t o  u s e  on l y  on e  of  t h e   d a t a   p o r t s  f o r  ap p l i c at i o n s  t h at   do  no t   r e q u ir e  hi g h  d a t a r a t e s  an d   p r ef er  t o  u s e f ew er  i n t er f a c e p i n s.    d at a_ c l k  si g n a l   th e   a d 9364   s u p p li e s t h e  d a t a _c l k  s i g na l   t h at   t h e  bbp  u s e s   w h en  r e c ei vi n g  th e d a t a .   t he   d a t a _clk  si g n a l  c a n  b e s et  t o  a   r a t e t h a t p r o vi d es   s i n g l e   d at a  r at e   ( s d r )  t im in g  w he r e   d a t a is   s a m p l e d  o n  e ac h r is in g  c l o c k e d g e ,  o r  i t c a n   b e  s et t o   p r o vi d e  do u b l e  da t a  r a t e   ( d d r )   t im in g  w h e r e  d a t a is  c ap t u r e d   on  b ot h   r i si n g  a nd f a l l i ng  e dg e s.   s dr  o r  ddr   t im i n g  a p p l ie s  t o   o p er a t i o n  u si n g  ei t h er  a  s i n g l e  p o r t o r  b o t h  p o r ts .    f b_ c l k  si gn a l   f o r  t r a n sm i t d a t a ,  t h e  i n t er f a c e  u s es  t h e f b _ c l k   si g na l   as  t he   t i m i n g  r ef er en c e .  f b _c lk   a l lo w s s o u r c e   s y n c h ron ou s t i m i ng   wi t h r is in g  e d g e  c a p t u r e  f o r  b u r s t  c o n t r o l  s ig n a l s  a n d  e i t he r   r i si n g  e d g e ( s dr m o d e)  o r  b o t h  e d g e  c a p t u r e ( d d r m o d e)  f o r   t r a n sm i t  si g n a l  b u r s t s.   t h e  f b _ c lk s ig n a l  m u s t  ha v e  t he  s am e   f r e q u e nc y  and   du t y  c y c le  a s d a t a _c l k .   rx _ fra m e s i g na l   th e d e vi c e g en er a t es   a n  r x _ f ram e  o u t p u t  s i g n a l  w h en e v er  t h e   r e c ei v er  o u t p u ts  va l i d   d a t a .  t h i s  si g n a l h a s t w o  m o d e s: le v e l  m o d e  ( r x _f r a m e  s t a y s h i g h  a s lo n g a s  t he   da t a  i s v al id )  a n d  pu l s e  m o d e ( r x _ f r am e   p u l s es   wi t h  a  5 0 %  d u ty   c y c l e) .   si m i l a r ly ,   t h e b b p  m u s t  p r o vi d e  a  t x _f r am e  s i g n a l  t h a t i n d i c a t es  t h e  b e g in n in g  o f  a  v a l id  d a t a t r a n s m i s s io n  w i t h a  r i s in g  e d g e .   s im i l a r   t o   t he   r x _f r a m e   si g na l , t h e  t x_ f r a m e   s ig n a l  c an   re m a i n   hig h  t hr o u g h o u t  t he  b u r s t   o r   i t  c a n  be   p u l s e d  wi th  a   50%   du t y   c y c le.   e n a b l e  s t a t e  m a c h in e   t he   a d 9364   t r ans c e iv e r  i nc l u d e s  an   e n a b l e   s t a t e  m a c hin e  ( e ns m )   t h at  a l lo w s r e a l - t i m e c o n t r o l o ver  t h e c u r r en t s t a t e o f  t h e  d e vi c e.   t he  d e v ic e   c a n   b e  p l a c e d  i n  s e ver a l  d i f f er e n t  s t a t es  d u r in g  n o r m al   o p e r at i o n , i nc l u d i ng   ?   wa i t  p o w e r  s a v e , sy n t h e si z e r s  d i s a b le d   ?   s l e ep  w a i t   w i t h a l l  c l o c ks /b b   p ll d i s a b le d   ?   tx tx   s ig n a l  c ha in  e n a b l e d   ?   rx  rx   s ig n a l  c ha in  e n a b l e d   ?   f dd  tx  a nd  rx   si g na l c h a i ns  e na b l e d   ?   al er t  sy n t h es i z er s en a b l e d   t he  e n s m  ha s   t w o  p o s s i b l e  c o n t r o l  m e t ho d s :  sp i  c on t ro l  a n d   p i n  c on t r ol .    s pi  con t r ol m od e   i n  s p i  c o n t r o l  mo d e ,  t he  e n s m  is  c o n t r o l l e d  as y nc h r o no u s l y  b y   wr i t i n g  s p i  r eg i s t er s t o  a d va n c e  t h e c u r r e n t s t a te t o  t h e  n ex t  s t a t e.   s p i   c o n t r o l  i s  c o n si d e r e d  a s y n c h r o n o u s t o  t h e  d a t a _clk   b e ca us e  t h e  s p i_ c l k  ca n  b e   de r i v e d  f r o m a  di f f e r e n t  cl o ck   re f e re n c e   and   c an   st i l l  f u n c t i on  p rop e rl y .   t h e  sp i   c o n t r o l  e n sm   m e t h o d i s r e c o mme nde d w h e n r e a l - t i m e  c o n t ro l  of  t h e   sy n t h e si z e r s i s  n o t  n e c e s s a r y .   s p i  c o n tr o l c a n   be u s ed  f o r  r ea l - t i m e  c o n t r o l a s lo n g  a s  t h e  bbp   ha s  t he  ab i l i t y  t o  p e r f o r m  t im e d   s p i  wr i t es   a c c u r a t el y .    pin  con t r ol m od e   in   p i n  c on t rol   mo d e ,  t he   e n ab l e   f u nc t i o n  o f  t he   e na b l e   pi n   and   t h e  t xnr x p in   al l o w   r e al - t i m e c o n t r o l   o f  t h e c u r r en t s t a t e .   t he   e n s m  a l l o ws   t d d o r  f d d o p er a t i o n  d ep e n d i n g  o n  t h e  c on f i g u r a t i on  o f  t h e c o r r es p o n d i n g   s p i  r eg i s te r .   th e   e n a b l e   a nd  t xn r x p i n  c o n t r o l   m e t ho d  is  r e c o m m e n d e d  if   t he  b b p  h a s  e x t r a  c on t ro l  ou t p u t s  t h a t  c a n  b e  c on t ro l l e d   i n  re a l  t i m e ,  a l l o w in g  a s im p l e   2 - w i r e i n t er f a c e t o  c o n t r o l t h e s t a t e o f  t h e  d e v i c e.   t o  a d va n c e  t h e c u r r en t  s t a te o f  t h e e n s m  t o  t h e  n ex t   s t a t e,  t h e   e n ab l e   f u nc t i o n   o f   t he   e n a b l e  p i n c a n  b e  dr i v e n   by   ei t h er  a  p u ls e ( e d g e d e t e c t e d  i n ter n a l l y )  o r  a  l e v e l .    whe n   a  p u l s e  is   u s e d ,  i t  m u s t   ha v e  a m in im u m  p u l s e  w id t h o f   on e   f b _clk   c y cl e . i n  le v e l  m o d e , t h e  e n a b le   a n d  t x n r x  p i n s a r e a l s o  e d g e d et e c t e d   b y  t h e  a d 9364   a nd   m u s t m e et t h e  s a m e  m in im u m  p u ls e  w i d t h  r e q u i r e m e n t  o f  o n e  f b _clk  c y c le .    i n  f d d m o d e ,  th e e n ab l e  a n d  t x n r x  p i n s  c a n  b e r em a p p e d  t o   s er v e a s  r e a l - ti m e   rx   and   tx   d a t a  t r a n sf e r  c o n t r o l  s i g n a l s .   in  t h i s   mo d e ,  t he   e n ab l e  f u nc t io n  o f  t he   e n ab l e  p i n  a s s u m es  t h e  r xo n   rev.  b   | page  29   of  32  

 AD9364   data sheet     f u n c t i on   ( c on t r ol l i ng   w he n   t he   rx   p a t h  i s  e n ab l e d  and   di s a b l e d) ,   an d   t he   t x n r x  p i n  a s s u me s   t he   t xo n  f un ct i o n   ( co nt r o l l i n g   w he n  t he   tx   p a t h is  e na b l e d  a nd   d is ab l e d ) .  i n  t his  m o d e ,  t he   e n s m  is  r e m o v e d  f r o m  t he  s y s t e m   f or  c on t ro l  o f  a l l d a t a  f lo w   b y  t he s e  p i ns .   spi i n t e r f a c e   th e   a d 9364   u s e s  a  s er i a l  p er i p h e r a l  i n t e r f a c e  ( spi )  t o  c o m m u n i - c at e   w i t h   t h e  bbp .   th e  sp i   c a n  b e  c o nf i g u r e d a s  a  4 - wi r e  i n t er f a c e  w i t h   d e d i c a t e d  r e c ei v e  a n d  t r a n sm i t p o r ts ,  o r  i t c a n   be   c on f i g u re d   a s  a 3 - wir e   in t e r f ac e  w i t h a  b i d ir e c t io n al   d at a   c om m u n i c a t i on  p or t .   t h i s b u s  a l l o w s t h e b b p   t o  s et a l l d e vi c e  c o n t r o l  p ar ame t e r s u si n g a  si m p le  a d d r e s s   d a t a s e r ia l   b u s   p rot o c o l .    w r i t e  c o m m an d s  f o l l o w  a 2 4 - b i t f o r m a t.   t h e f i r s t si x  b i ts  a r e  u s e d  t o  s e t t h e  b u s d i r e c t i o n  a n d  n u m b er  o f  b y tes  t o  t r a n sf er .  t h e n ex t  10   b i ts  s et t h e a d d r es s  w h er e  d a t a   i s t o  b e   w r i tt e n .     th e   f i na l  e i g h t b i ts  a r e t h e d a t a  t o   b e t r a n s f er r e d  t o  t h e s p e c i f i e d  r eg i s t er  a d d r es s  ( m s b  t o  l s b ) .   th e   a d 9364   a ls o  s u p p o r t s a n   lsb - f i r s t f o r m a t t h a t  a l l o w s t h e   c o m m a n d s  t o  be  w r i t t e n  in  l s b   t o  ms b f o r m a t .   in  t hi s  m o d e , t he  r e g is t e r  ad d r e s s e s  a re  i n c re - m en t e d  f o r  m u l ti b y t e  w r i t e s.   r e a d  c o m m an d s  f o l l o w  a s im i l ar  f o r m a t   wi t h t he   ex c ep t i on   th a t  t h e f i r st 1 6  b i ts   a r e t r a n sf er r e d  o n  t h e s p i _d i  p i n  a n d  t h e f i n a l   ei g h t b i ts  a r e r e a d  f r o m  t h e  a d 9364 ,  ei t h er  o n   t h e  s p i _d o  p i n   i n 4 - w i r e  m o d e o r  o n  t h e s p i _di  p i n  i n  3 - w i re  m o d e .     c on t r ol  p i ns   con t r ol o u t p u t s  ( ct rl_ o u t7   t o ct rl_ o ut 0)   t he   a d 9364   p r o vi d es  ei g h t   s i m u l ta n eo u s   r ea l - t i m e  o ut p ut  s i g n a l s   f o r   u s e a s  i n t er r u p t s  t o  t h e  b b p .   the s e  o u t p u t s  c an b e  c o nf i g u r e d   to   o u t p u t  a  n u m b e r  o f  in t e r n a l  s e t t in g s  an d   m e a s u r em en ts  t h a t t h e  b b p  c an  u s e  w he n  mo n i t o r i ng  t r ans c e iv e r  p e r f o r m anc e  i n  d i f f e r e n t   si t u a t i o n s.   t he  c o nt r o l  o u t p u t   p o i nt e r   r eg i s t er  s e l e c ts  w h a t  i n f o r m a t io n  i s  o u t p u t  t o   t he s e  p ins ,  and  t he   c o n t r o l   o ut p ut   e n a b l e   r e g is t e r  d e t e r m i n e s  w hic h s i g n al s  a r e  ac t i v a t e d   f o r  m on i t or i n g   b y   t h e  bbp .   s i g na l s  u s e d f o r  ma n u a l g a i n  m o d e ,  c a li b r a t i o n  f la gs,   s t a t e  m ac hin e  s t a t e s ,  and  t he  a d c  o u t p u t   ar e  amo ng  t he  o u t p u t s   t h a t  c a n  b e  m on i t ore d   o n   t he s e   p ins .     con t r ol i np u t s  ( ct rl_ i n 3   t o ct rl_ i n 0)   th e   a d 9364   p r o vi d es   f ou r  e d g e   d e t e c t e d   c o nt r o l  i np u t  p i n s .  in   m an u a l  g ai n   mo d e ,  t he  b b p  c an   u s e  t he s e   p i ns  t o   c h ang e  t he  g ai n   t a b le  in d e x  in  r e al  t im e .   i n  t r a n s m i t  m o d e ,  t h e b b p  c a n  u s e  tw o   o f  t he  p i ns  t o  c h ang e  t he  t r ans m i t  g ai n  i n  r e a l t i me .   g po  pi ns  ( g po _ 3  t o g p o_ 0 )   th e   a d 9364   p r o vi d es  f o u r , 3 .3  v  c ap a b l e  g e ne r a l - pu r p o s e   l o g ic   o u t p u t  p i n s : gp o_3 , gpo_2 , g po_1 , a n d  g p o_0 .  t h es e  pi n s   c a n  b e u s e d  t o   c o n t r o l   o t h er  p er i p h er a l  d e vi c es  s u c h  a s   r eg u l a t o r s   an d  s w i t c he s  v i a  t he   a d 9364  spi  b u s ,  o r  th ey  c a n   f u nc t i o n a s   s l av e s f or   t h e i n t er n a l   a d 9364   s t a t e  m ac h i n e .   au xil ia r y  c on v e r t e r s   au x ad c   th e   a d 9364   co n t ai ns   an  a u x i l i a r y  a d c  t h a t  c an b e  u s e d  t o   m on - i t or  s y s t e m  f u n c t i on s s u c h  a s   t e m p e r a t u re  or  p o w e r  ou t p u t .   t he   c o n v er t er  i s 1 2  b i ts   w i d e a n d  h a s a n  i n p u t r a n g e o f   0. 05 v  t o   v d d a 1p 3 _b b  ?  0. 05 v .  w he n   e n ab l e d,  t he  a d c  i s   f r e e   r u n n i ng .   s p i   re a d s   p ro v i d e   t he   l a s t  va l u e  l a t c h e d   a t t h e a d c  o u t p u t.   a  m u l t i p l e x e r  i n  f ron t  of  t h e   ad c  a l l o ws  t h e  u s e r  t o  s e l ec t b etw e en   t h e  a ux a d c  in p u t  p in  an d   a b u i l t - i n  tem p er a t u r e s en s o r .   a ux d a c1 a n d  a ux d a c2   th e   a d 9364   c on t a i n s t w o  i d e n t i c a l  a u x i li a r y  d a cs t h a t   c a n   p r o vi d e p o w er  a m p l i f i er  ( p a)  b i a s o r  o t h er  s y s t e m  f u n c t i o n a l i ty .   t h e a u x i l i a r y  d a cs  a r e  1 0  b i ts   w i d e ,  h a v e a n  o u t p ut   v o l t a g e  r a n ge   o f  0 .5  v t o   v d d _gpo  ?  0 .3   v,   a  c u r re n t   d r i v e  of  1 0   m a ,  and   c an  b e   d i r ec tl y  c o n tr o l l ed  b y   t h e  in t e r n a l   e n a b l e  s t a t e  m ac hin e .                       rev.  b   | page  30   of  32  
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