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 `0abadcQe0fhghikj
 – l[mbndoQprq  sutuvwqyxwzkp|{dod}Qvwz  ~Kx|x|xwouvwqymd{bp|�_~_v  {dm|���.m|�[�Kmhx�z|~  ~Kx�s_mdoh�r�kmd{bp|�_~h}  p|�_pro_md��md{bmb�|m  sym�qu�.�_m|�Xv|xwzk{dp  VHDL-

AMS qQoh}  �_vrohv��  �.m|qyvroh~ht_mb{bp|��~h}  �_v�s�v��  �Lvwzbm|qymd�  �yprth�Lmb�_~_�hv|xrnhmb�rm  � proQp|��x�p  ~  shtQvwq_oQp|�rp|vwz  tQpdx|�X~ht_v��_~u}  }|���0nbp  {  �Qp|xwz|m|z|�ymd�  md�doQpbxrz|~  qhob}  � {bvroh~_�hv��_~u}  �r~_�hnhmbxrz|~  �Lm|q_vroQ~ht_md{bp|�_~h}  ~  thpbx|�X~ht_vr�_~h}  �.m|qyvwoQ~�t � vr�Lmb�rm  n|oQpdx|x�p  �_v�sKvr� . 
1. �*�.���X�=�=�  �

 �y�K�N�.�N�N�  �;�N u¡8��¢X�.�_£  ¡[���  ¤8¥0¡X�  �N¦.�_¡[��§¨�.�.¥   �©.ª��; u��«;�.�.�N¥O�  ©; ;��¡H��¬  «  �.¤­¡8®. h�;�  ¦;®;¯K¦°®;¤L�K�;±h�  ¬3¯K¥²±��.«  �F�N�; y®.�.�_¬  ®F�;�°®F¦y®K�;�N¥0£   ;¦;��¢8 u�y« . ³6«;®  ¬3¯K¥=±b®  �.�.�° K®L�N�h¬  ®F�;�°®F¦°®K�;�;�;´��  �N¤L�; ;�;�K�N�.�N��¬  µ3�;¶·¦;�N«.¥0£  �  ®F�°®°¡8�;´r�N«.¥0£  µN�.�;�.¸  �°�°¡F©K�L�_¡X�   u�y®K�_©;    u��®F�h¢[®L¦_�y®  – VHDL-AMS �  
Verilog-AMS. ¹X�y�  «K®�§º�°�.�  ¢[�N u�;�h§¨�.�.�°� , �°�. K±b�K¡[»;±|©  �°�;±Q¦.¥O«;®N���   ;�;�N K�;¤  ¢3¡L¬   h�y®.�_¢[®F¦_�;�y¯_®LµL�.�  ¤1�;¤­¡H�y�°�y�.±  ¼ ¡[�.½H�.�����.«  �  �K�;±h¦N¥0�;�°�  ¦N¥=�N±b®  �;¤8½H�.�;®  ½[�°¢[��¡3¬0½O�  [3]. ¾ ¢X�;®.±��  �.¤L®  ¬3¯K¥O±b®  �­¯K�°®K�N�.�N¥  ±b®.±  ¬L¯K¥B±d�  �.�.�° K®L�N�h¬   ½X�K¢[��¡[�.¸  «;�  «.¦°�.½X�.�N�°�F¸  �N¤­¡[®N u�;�  �  �;�  �°�°¢3¢[�.¦�§º�°«;®.¿²�  ½X�K¢[��¡X�N¦;�N«;®L�.�°�  «  �N®. h�y�°�°�;�L¸  �;¤­¡[®N u�;� , �K���  �;¦;�;¤N©;���y h¬   ¢L¡L¬  ¤L�K¡0»NÀ\�;�; h�y«;®  ¦y®K¢X�°�­�°®. h�y�K�;�.¥[£  �  Á �XÂ  ¯_®°¢8®K� . Ã �°¡[�;�  ���.´�� , VHDL-AMS �°�   K�K¢[�.¦_§Ä�_�   h�;¦°�.´��  �F�N¦;��¢8��¡[�.�.�°�N´r�  ®L�;®K¡[�;´��.«;�N´��  �°�°¢H½X�;��§¨�; u�y«;® . Å ®N u���°¬[ª\®�¬   u�y®K�y»h¬  �N½H�;���  µN��¡X»N¿  �°�.±b®;¯_®°�y» , �K���   �©.ª��; u��«K©;���  �N´�¦°®F�N�y�N�.�.�°�.�  �°�K¢X½²�°��§¨�; u�y«;�  VHDL-
AMS, ±��°�y�L¦°�;´r�  ¢[�N u��®°�y�K�L�°�  ¢L¡N¬  �.�N�; y®.�.�_¬  ®F�°®°¡8�;´r�N«.¥0£  µN�.�;�.¸  �  �.¦°��¢L¡[�K§Ä�_�y»  ¦°®. ;À\�.¦°�.�N�;�  VHDL-AMS  ¢L¡L¬  µN��¡[�.¸  ½H�°¢8��¡X�.¦°�N«;®F�N��¬  «  �N®N u�y�K�;�°�F¸  �;¤­¡[®N u�;� . 

 

2. Æ&�1Ç[ÈÉ�  Ê8Ë�ÌXÍ\ÈÎ�O�=Ï=�[ÐÉÑ­ÈÓÒ°È  Ô\ËBÕ²Ë\�OÐÖË  × ¦;®N«.�;�.�N�°�  �°�.�.¦°�.¦N¥O«.�;�L¸  ( ®L�;®K¡[�N´r�N«;�F¸ ) µN�.�.�  ½X�K§6���  ¤8¥0�y»   y¶Î�L¦.½1©_¡X�N¦;�N«;®.�;®   u¡8��¢1©.¿ºªÎ�;½  �;¤1¦;®;¯_�L½ : 
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Ù ¢[�  v(t), u(t),y(t) i(v(t), q(v(t) �  NRtvf ∈),( , v(t) �  u(t) �.¦°��¢X�°�°¡[®;´�®.¿²�y h¬  T �;�.¦N�°�°¢X�y�N�; ­±Q�.½O� , y(t) – �°�°±r¡0�N±  ¡X�.�°�.¸N�;�L¸  �°��¢[ u£°�.½O¥  �  i(v) �  q(v) – ��¢X�N�° u�y«;�.�N�.¥Ö�  �;��¡X�N�°�.¸.�N¥O�  �K¡[�.�.¥ . Ú ®N K ;½X®K�;¦N�;«;®�¬  v �  f ¢L¡L¬  ©N¦;®N«;�.�N��¬  (1) ±b®.±  ¦�¬N¢X¥  Û ©.¦;»°�  �  ¢8��¡[®°¬  �°�;�N¤­£°�°¢X�N½O¥O�  �.¦°�;�N¤8¦;®;¯_�N«;®F�N�h¬ , ©.¦°®.«.�°�.�.�_¬  Ù ®L¦N½X�.�N�K�N�; ;±b�;´r�  Ã ®�¡[®L�; y®  ( Ù.Ã ) ½H�.´�©��  ¤8¥0�y»  ¯_®F�N�° K®L�.¥  ��®.±h�.½  �N¤8¦;®;¯_�.½ : 

0UYV
Ü

Q(V)I(V)F(V) =+++=  (2) 

Ù ¢[� 1)N(KCUV,Q(V),I(V),F(V), +∈ ,K – ±��°¡X� -
�N�; u�y«;�  ©K�K�y�.�N�.¥[£  �N®N u�y�K� , Ω,Y - ±b«;®K¢0¦°®K�;�.¥Ö�  ¤;¡[�­�L�N¥O�  ½X®K�;¦N�.µL¥  �N®. h�y�°�  �  �N½²�°��¢[®L�; _�N« . Ý �N ­±��°¡[»;±r©  ¤L�K¡0»;À\�N�; h�y«K�  �°��¡X�.�°�.¸N�;�N u�y�.¸  ½X�K¢[��¡X�N¦K©°���y u¬  «;�  ¦;�.½H�.�.�°�L¸  �N¤­¡[®; h�;� , �°�.¦°«.¥O�  ¢[«;®  �K¡[�.�;®  ©N¦;®N«.�;�.�N�_¬  (2) �;¤8¥X�.�°�  «.¥X�.�° u¡N¬[¿²�u u¬  �N�.¦°�K¯  «.¦;�.½H�.�.�y©.¿  �N¤­¡[®; h�K»     �; K�°�°¡[»_¯_�N«;®F�N�;�.½  ¤8¥X h�;¦°�.´��  �.¦°�;�.¤1¦;®;¯_�N«;®F�N�h¬  Û ©N¦;»;�  ( ÃXÝXÛ )  u¡[��¢F©.¿ÄªÞ�;½  �;¤8¦°®;¯_�F½ : 
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ß
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à �;®K¡[�N´��_�L�°�  ¢L¡N¬   Q(V). Ý �°¡F©K�N�.�N�;�N�  ©N¦;®N«.�;�.�N�°�  (3) ¦°�.Àº®.���y h¬  �.¤1¥=±d�°�N«;�.�.�°�  ¬F«.�.¥=½  �_¡X�  �°��¬F«.�.¥O½  ½H���y�°¢8�F½  
Å »;¿O�y�L�;®  [4,6,7]. 

3. áÓÈ¨��Íâ�HÈÉã��[Ð²ÇXäOÈ  VHDL-AMS  � �­¯K½H�K§6�;�  «.¥0¢[��¡H���;»  �;¦N�  ´å¡[®N«.�N¥O�  �N®N u�;�  ¬3¯K¥=±b® , ±b�K�y�L¦;¥O�   u¡F©u§¨®K�  ¦°®;¯K�.¥B½  µN��¡L¬[½ : �L�.�° K¥O«;®°�y»  µL�°¶Î¦°�.«;�N�  ( ¢X�° ­±Q¦;���;�°�N� ) �°�.«;��¢[�.�N�°�  ±b�L½²�°�L�;�.�_�y�N« , �F�N�y ­¥O«;®K�y»  �;�.�N¦;�.¦N¥O«.�°�.�  
( ®F�°®K¡[�;´r�N«;�.� ) �°�.«;��¢[�.�N�°�  ±b�L½²�°�L�;�.�_�  �  �.�N�° ­¥O«;®K�K»   K�N¤L h�y«;�.�.�°�   u�°¦_©.±r�_©N¦_©  µN�.�.�  (  ­�° u�y�.½O¥ ). 

Ý �N u¡8��¢X��¬;¬  �N®. h�K»  �N¤L�; ­�°�K�L�;«;®N���  ¦°®­¯u¤8�;�.�N�°�  µN�.�.�  �°®  ±b�L½X�°�F�°�.���°¥ . 
¾ �;®  �°�°¢L¢8�.¦�§º�;«y®.���  ±b�L�° u�;¦_©N±dµL�°�L�;�.¥O�  «;�;¯K½X��§º�°�. h�;�  ¬L¯y¥=±b® . ³Ä�° K±h¦;���°�;®K¬  �N®N u�y»  ¦;�;®K¡X�y¯_�N«;®F�°®     �° °�°�K¡0»_¯_�N«;®L�.�°�.½   ­�°´��°®K¡[�.«  �  �°®F¦y®K¡L¡[��¡H»;�.¥0£  �F�°�.¦;®K�y�L¦;�N« . à �y®K¡[�.´��.«y®°¬  �N®. h�K»  ¦°�;®°¡X�y¯_�N«;®F�°®  �N�.¦;�K¯  «;��¡H�K�L�N�.¥  ( �N�N¥=½²�   u¡F�N«;®F½O�  – �°�.¦;�.½H�.�.�N¥B�  µN�.�N� ), ���.¦.½O�.�°®K¡X¥  �  �°¢[�°�.«.¦°�.½X�.�N�N¥O�  �L�;�.¦°®°���F¦N¥  ( ©;¦;®N«.�;�.�N�_¬ ). æX¦°���;»h¬ , �N®. h�K»  �.�N�; y®F�;�_¬  µN�.�N� , �N¦;��¢[ h�y®N«�¡[�.�;®  �L�;�.¦°®°���F¦°�F½  «;�L��¡[�Lª��.�.�h¬  ±b�L½X�;�L�;�.�_�y®  �  �N¦;��¢X�°®;¯K�;®;�N�.�°®  ¢L¡3¬  �.�N¦;��¢8��¡[�.�.�_¬  �y�L�°�°¡[�;´|�.�  µN�.�N� .  Å ®   K®L½X�.½  �N�h§6�;�.½  ©.¦°�N«.�;�  ½H�K¢[��¡X�  «K y�  ±b�L½X�;�L�;�.�_�;¥  �L�.�° ­¥O«;®K�y»y Q¬  �N¦N�  �;�L½X�LªÞ�  ©.¦°®.«.�°�.�.�N¸ . ¹Ö�y�K�  ©.¦°�;«;�.�.»  �L�.�° K®.�N��¬   K�;¯d¢[®N���  �. ;�;�N«K©  ¢3¡L¬  ¦°®;¯K¦;®;¤3�°�;±Q�  ¤8�y¤;¡X�;�K�y�.±  ½H�°¢[��¡8�.¸ . Ú ®­¯K¦°®N¤L�°�u�L�.±  ½H��§6���   h�;¦°�F�_�;»  ©N¦;®;«.�°�.�N��¬  ¡0¿¨¤L�F¸   u¡8�°§6�°�. h�;� , «.¥X¯K¥O«;®�¬  ¶Ó©N�;±hµL�N� , �y ;�y�°¡[»y¯h©h¬  ±b®.±  �.¦°�N u�;¥O�   �K¢X�;�N«.¦°�.½X�.�N�.¥Ö�  �F�°�.¦;®K�y�L¦.¥ , �y®.±  �  �.¦y�LµN��¢1©N¦.�N¥O� , ±b�K�y�L¦.¥O�   u�°¦;�K¬.�  ©;¦;®N«.�;�.�N�°�  �K¯  �;�N u¡8��¢[�.«;®K�y��¡X»;�N¥0£  «.¥X�L�° u¡8�.�.�N¸ . Ú ®;¯K¦;®N¤L�K�_�L�;±  ½H��§6���   K�;¯d¢[®N«;®°�;»   K«y�F�  ¶\©.�;±hµL�N�  �; K�°�°¡[»K¯b©�¬  ¢X¦y©;´|�;�  ¬L¯y¥²±h�  �  �° K�;�K¡0»_¯u�.«;®K�K»  �y¯  «  VHDL-AMS. Å ®F�N¦N�.½H�.¦ , �K�y�;¤8¥  �.�N¦;��¢8��¡X���°»  �°��¡X�N�;�.¸N�.¥B¸  ¦;�K¯y�; h�y�F¦ : 

… 
ent i t y  nl r  i s    - -  çNè;é.ê_ëNì.ê_íLî  îhï;ð3è;ñ.îyéKç  

por t ( t er mi nal  a, b:  el ect r i cal ) ;  
gener i c  ( r ,  r 2:  r eal ) ;  - -  ò.ê_ó;çNôKçNèKõ  

end ent i t y ;  
 
- -  îhï;ð3è;ñ.îyé;ö  ÷Nñ�ø1êyé  ç;÷Lêyé;ö  ÷Nè;ñ.ùyñ  ú_ë;û;çNé.ê;üyé�ïNë  
ar chi t ect ur e BEHAV_1 of  nl r  i s  

quant i t y  U acr oss I r  t hr ough a t o b;  
begi n 

I r * r  + I r * I r * r 2 == U;  - -  ïNëLúyò;è.êyèKçLê  
end;  
 ý

 ¢8®°¡[�;�  ½H�°§º�y�  �y ­�°�K¡0»_¯_�N«;®K�K» : 
… 
R1:  ent i t y  nl r  ( BEHAV_1)    
 por t  map ( t 1,  out 2)   gener i c  map( 1200) ;  
… ³6�L�y�°¡H�.�_�y��¡[».�°� , ¬L¯K¥O±  �°�K¢.¢[�.¦_§º�;«;®N���  �°�; ­±b�K¡[»;±b�  ®K�;¦.�°¤.©_�y�.« , ±b�°���F¦N¥O� , �°�­¯u«;�°¡N¬1¿²�  �;�K¡1©_�L���y»  �N¦;�L�y¯_«;�°¢[�N¥O� , �N���y�;´|¦;®K¡X¥  �  ¯_®K¢[�.¦_§Ä±h�  «;��¡H�K�L�N� . Å ®F�;¦N�.½H�.¦ , �; h¡X�  �L�.¦°��¢[��¡[�.�°� : 
… 
quant i t y  a:  r eal ;  
 �y�  ¢8®°¡[�;�  «  ±b�°¢8�  ½H��§6�;�  �y ­�y�K¡0»y¯_�N«;®°�y» : 
 
…a’ dot …       - -  þKëNñKçLÿyò;ñ��Nè.ú��  ñ;é  a 
…a’ i nt eg…     - -  çNè;é.ê;ù_ëLú_ó  ñ;é  a 
…a’ del ayed( 1. e- 6)   - -  a ÿ;ú��Lê_ëKø1úyè;è.ú��  è.ú  1 us 
 ¹Ö�y�  ¢[��¡8®.���  «;�;¯K½X�K§º�.¥=½  �; K�°�°¡[»K¯u�.«y®F�N�;�  �L�.�° K®.�N�;�;´��  �°�°¢X½O�y��§¨�; u�y«;®  VHDL-AMS ±b®L±  ¬L¯K¥B±b®  ½[�K¢[��¡X�N¦°�.«;®L�.�h¬  ¢L¡L¬  



�.¦°�.´|¦y®F½O½O¥  ®L�;®�¡H�K¯_®  ½H���y�K¢[�L½  ´r®L¦.½H�F�N�_�N�; ­±��.´��  ¤L®°¡8®F�° _® . ý  K�°�°¡[»y¯h©h¬  ©.±b®;¯_®.�N�;�N�  �;��¢H½²�°��§6�; h�y«;� , ½X�K§6�;�  �F�N�° °¥Ö«;®°�y»  �°��¡X�N�;�.¸N�;�N�   ¢X�N�°®F½O�K�N�; ;±b�N�  �;�N«;��¢[�.�N�;�  «;�  «.¦°�.½O�.�N�;�L¸  �.¤­¡8®. h�;� ,  K�;�K�y«;���y u��«K©.¿Äª��;�  �;��¡X�N�°�.¸.�N¥=½  �N�����;´�¦°� - ¢X�°¶Î¶Þ�.¦°�.�.µL�°®K¡0»N�.¥B½  ©.¦°®.«.�°�.�.�_¬[½      ¯_®K¢[�.¦_§6±b®L½²� . ¹X�y�  �K�;�°�. ;���y»y u¬  ±  �K¡[�.�°®L½  
1 �  2 

× ¦ -¬  (2). �
  h¡[��¢1©.¿ºª\�.¸   K�.±QµL�.�  ¦°®; K ­½H�K�;¦;�.�N¥  �.�°�.¦;®K�y�L¦.¥  ¦;®N ­À\�N¦;�.�N�_¬ , �°�­¯u«;�°¡N¬1¿ÄªÞ�;�  ½H�K¢[��¡X�N¦;�N«;®F�N�°�  «  �N®. h�y�°�°�;�L¸  �N¤K¡[®. h�;� . 

4. 
� ËºÐ�� �=ÌX�X�=���  �=Õ��  Æ&�1Ç[ÈÉ�=Ë  Ê²Ô  Ý �N ­±��°¡[»;±r©  VHDL-AMS �L�;¦;��¢[��¡H�.�  �°�°¡H�;�N u�y»;¿  «;�  «.¦;�.½H�.�.�°�L¸  �N¤­¡[®N u�°� , �L�  �°�   y�°¢[�.¦_§º���   ­¦°��¢[ u�y«  ¢L¡L¬  �F�N¦;��¢8��¡[�.�.�_¬  �°�.«;��¢[�.�N�_¬  «  �N®N u�y�K�;�°�F¸  �N¤­¡[®; h�;� . ³O¡N¬  ¦;®N ­À\�N¦;�.�N�_¬  «;�;¯K½H��§6�;�N u���.¸  ¬3¯K¥=±�®  �.¦°��¢L¡[®N´r®N���y h¬  ¢[�F�°�K¡0�N������¡X».�N¥O¸  ®°�;¦N�°¤­©_� , ±b�K�y�L¦.¥B¸  �N¦;��¢[ h�y®N«�¡L¬1���  �K¯_�N¤8¦°®�§6�.�N�°�  �°�.±b�K�y�L¦;�L¸  «;��¡X�y�L�N�.¥  «  �;®N u���°�;�°�L¸  �.¤­¡8®. h�;� . �  h¡X�  �L�.¦°��¢[��¡[�.�°®  «N��¡X�y�L�.�°®  x, �y�  �;�  �N¤8¦°®­¯_�L½  ¤.©�¢[���  x’FD. 
Å ®L�.¦;�N½H�.¦  ¢L¡N¬  ±b�L�_¢[�.�; y®°���F¦°® : 

… 
i c ' FD ==  2* mat h_j * mat h_p* FREQUENCY* C* uc’ FD;  
… 

FREQUENCY ¯d¢[�; ;»  – �N¦°��¢[�F�N¦°��¢[��¡[�.�N�;®K¬  ¶Ó©N�.±bµL�_¬  ¬L¯K¥B±b® , «;�;¯_«.¦°®Fª�®.¿Äª�®�¬  ¯K�;®;�N�.�N�;�  �y�.±|©Nª\�.¸  �N®N u���°�;¥ . Ã �K¡[�;�  �.¤8ª�� : 
… 
x’ FD==f unc( FREQUENCY, a, b, c) * y ’ FD;  
… ´å¢[�  func() ½H��§6���  �.�N¦;��¢[��¡3¬.�;»y h¬  �;�K¡[»K¯_�N«;®K�y��¡[�.½ . � �°®­�N�.�N��¬  �.½O�°��¢[®F�° _®  µN�.�N�  ½X�;´�©��  ¤F¥0�y»  «.¥X�N�; h¡[�.�.¥  «;�  «.¦°�.½8¬  ½X�K¢[��¡X�N¦;�N«;®L�.�h¬  ��¡X�  «.¥O¤1¦;®.�N¥  �K¯  «.�°�.À\�°�;´r�  �; h�y�­�L�N�;±b®  – ¶Þ®.¸�¡[®  �h¡X�  ¤3®­¯K¥  ¢F®F�N�N¥0£  Å �;�N¤­£°�K¢X�.½H�  ¯_®L½X���°���;» , �K���  �N¦;��¢X�°�K¡1®N´r®N���y u¬ , �K���  ¡X¿B¤L�F¸  �°¢[�°�.«.¦°�.½X�.�N�N¥=¸  �.�°�.¦;®K�y�L¦ , ±b�K�y�L¦.¥B¸  �; ;�;�K¡0»_¯Q©;���  «;��¡X�y�L�N�K©     ®K�;¦.�°¤.©_�y�F½  ‘FD «   �©NªÎ�°�. h�;�  «;�; ­»  �.�N¦;��¢[��¡8�.�  «  �N®N u�y�K�;�°�F¸  �;¤­¡8®; u�;� . Å �;«;�;¯K½X��§º�°�   ­½H�.À\�;«;®K�;»  �N¤K¡[®. h�;�  «.�y©��°¦.�  �°¢X�°�;´r�  �F�°�.¦°®°�y�L¦°®  
( ©N¦;®N«.�°�.�.�h¬ ). ¹Ö�y�  �°�  �.¦°�K�;�;«y�F¦°�K�L�_�  �N¤8ª\�.�N¦N�.�h¬N�y�L¸  �.¦°®.±r�;�N±b� , �;�N K±b�K¡0»;±�©  �;¤8¥X�L�y�  ©.¦y®N«.�;�.�N�_¬  �F�N¦;��¢8��¡L¬0¿O�y d¬  «  �K¢0�°�F¸  �N¤­¡[®; u�°� . ¾ �.�° K®L�;�;�N�  ¦;®N ­À\�N¦;�.�N�°�   y�.�K�y«;���y h�y«K©;�K�   u¡[®N´r®N�.½X�L½[©  3 ©N¦;®N«.�°�.�.�_¬  (3),  ¦°®. ;À\�.¦h¬;¬  ±r¡F®. y   �F�N�; ;¥O«;®N�.½²¥0£  ¯_®°¢8®­�  �;®  µN�.�N�     ¦;®N ­�;¦°��¢[��¡H�.�N�.¥=½O�  �;®L¦;®L½H���;¦;®L½O�  �  ¢0¦y©;´|�;�  ¡X�.�°�.¸N�.¥O�  µN�.�N� , ¢L¡N¬  ±��°�y�L¦N¥0£  �.¦N�;´��°¢[�°�  �L�.�y y®F�N�°�  �;�N«;��¢[�.�N��¬  «  �N®N u���°�;�y�L¸  �;¤­¡8®. h�;� . 

5. �ÉË\ÑNÕ
	
Ï=�X�B�=�  
Á=¶Þ�L¦.½[©�¡X�N¦°�.«y®F�°�  �y�K¢X½O�;��§¨�; u��«;�  VHDL-AMS, �.¦N�;´��°¢[�°�.�   ¢3¡.¬  ½H�K¢[��¡X�N¦;�N«;®F�N�h¬  ®F�°®°¡8�;´r�N«.¥0£  ¦;®K¢X�°�­�N®N u�y�K�y�.¥0£  µ­�.�;�.¸  ½O���y�K¢[�L½  ´r®L¦.½H�F�N�_�N�; ­±��.´��  ¤L®°¡8®F�° _® . æ[®.±  §¨�  �N¦;��¢L¡8�°§¨�.�.¥  ¦°®. ;À\�.¦°�.�.�h¬  VHDL-

AMS ¢L¡L¬  ½X�K¢[��¡X�N¦°�.«;®L�;��¬  «  �N®N u�y�K�;�y�L¸  �;¤­¡[®N u�;� . Ý �K¢L£°�K¢  ©;«;��¡H�K�L�°«;®.���  ´��°¤8±b�N u�y»  �;¦N�  ½H�K¢[��¡X�N¦;�N«;®F�N�N�  ¦;®K¢X�°�­�N®N u�y�K�y�.¥0£  �  Á �XÂ  ±b�L½²�°�.�°�.���  �  ¦°®. ;À\�.¦_¬1���  ±r¡[®N K   �.�N�° ­¥O«;®N�.½²¥[£  ¬3¯K¥²±��F½  ¯_®K¢[®­� . ¹Ö���  ½O�°�°§¨�; u�y«;�  ¬3¯K¥=±k®  �.¤L�;¯K�°®K�N�.�;�  ±b®L±  VHDL-
AMS/FD �  ¦°�;®°¡X�y¯_�N«;®F�°�  «  �N¦;�N´�¦y®L½²½H�  ®F�°®K¡X�K¯u®  ¦;®K¢X�°�­�N®N u�y�K�y�.¥0£  µN�.�°�.¸  Rincon [5]. �
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This report shows that there is limited subset of VHDL-

AMS, which is sufficient to describe pure analog circuits and 
to propose simple VHDL-AMS extension to get advantages 
of frequency-domain modeling and simulation. 

While VHDL-AMS standard [1] does not separate 
language onto digital and analog parts, it is possible to 
distinguish three main language parts, intended to serve 
different purposes: describe digital (discrete) behavior of 
components, describe analog (continuous) behavior of 
components and structural description part. 

Analog part is implemented through quantities (say - 
unknowns of circuit), terminals (special kind of quantities, 
supports conservation semantic) and simultaneous 
statements (represent equations). Given the equation 
support, designers can build higher-level blocks mixing 
lower-level blocks and equations, using quantities and 
terminals to interconnect blocks. In addition, language 
supports some attributes, which allow getting quantity 
derivatives, integrals and delays.   

That makes possible usage of described VHDL-AMS 
subset as modeling language for Harmonic Balance 
simulator. It allows description of nonlinear dynamic behavior 
in time domain, correspondent to nonlinear integro-
differential equations. To extend language capabilities, 
additional attribute is proposed, which represent image of 
certain quantity in frequency domain.  

For gioven quantity x attributed quantity x’FD will represent 
frequency-domain image of x. Equations wil look like: 

 
x ’ FD==f unc( FREQUENCY, a, b, c) * y ’ FD;  
 

where func() may be user defined and FREQUENCY here 
is predefined language function returning value of current 
frequency. 

This extension correspondents to 3-rd term of Eq.(3) and 
makes broader the class described circuits, including 
distributed parameters circuits and other linear circuits, which 
may be described in frequency-domain. 

VHDL-AMS subset suitable for RF analog circuit 
simulation by Harmonic Balance technique is described 
along with possible Frequency-Domain modeling extensions.  

Approach gives increasing flexibility in RF&MW 
component modeling and broadens the class of tasks to be 
described by language. 

That set is called VHDL-AMS/FD and used in Rincon RF 
circuit simulator [5]. 

Parts of presented work are made under contract with 
Ridgetop Group., Inc. 


