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Attribute Value 
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Value K=1 
Value2 E=0.3 T=1e-3 
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Functions  8 � - ( � ! ) � " #  J # / ) !  
� /  ! ( * $ 2 � , & .

 
�

 !  0 � ' � ( 7 � , & .
  ! ( * $ ! 1 # ) � ( � ,

 
M 2 % " 6 � 4 . 

� � � /  ! ( * $ 2 � , & �
  ! ( 7  # ) 0 � - 2 ) ! 1  1  

) # - ( � 6 �
 !  2 : � % & . � � S � � � � �

 � # $ % # J � % � �
 

� S � � � � � � � � �
 	 � � � � � � 	

 

Attribute Value 
Prefix X 
SpiceModel sinX 

sinX.asy 
 

sin(x)  ModelFile Sig&SysProc.lib 
Attribute Value 
Prefix X 
SpiceModel cosX 

cosX.asy 
 

cos(x)  ModelFile Sig&SysProc.lib 
Attribute Value 
Prefix X 
SpiceModel sincX 

sinQ X.asy 
 

sin/ (x)=sin(x)/x  ModelFile Sig&SysProc.lib 
Attribute Value 
Prefix X 
SpiceModel expX 

expX.asy 
 

exp(x)  ModelFile Sig&SysProc.lib 
Attribute Value 
Prefix X 
SpiceModel LnX 

LnX.asy 
 

Ln(x) % # ) 2 0 # ( * % & 4   ModelFile Sig&SysProc.lib 
Attribute Value 
Prefix X 
SpiceModel LogX 

LogX.asy 
 

Log(x) ' � / 7 ) � J % & 4   ModelFile Sig&SysProc.lib 
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Attribute Value 
Prefix X 
SpiceModel powN 
Value N= 
Value2 2 
SpiceLine  
SpiceLine2  
Description  

PowN.asy 
 

PowN_.asy 
 

xN 1 ! $ 1 � ' � % � �
 1  / ) �  � % *  

   

ModelFile Sig&SysProc.lib 
Attribute Value 
Prefix X 
SpiceModel Func… 
Value  
Value2  
SpiceLine  
SpiceLine2  
Description  

Func.asy 
 

Func0.asy 
… 

Func4.asy 
 m 2 % " 6 � �

 $ # ' # 1 # � , & �
  ! ( * $ ! 1 # ) � ( � ,

 

 

…   ModelFile Sig&SysProc.lib � � �
 

� � � � �  �  � � � � � � � � � �  � 	 � � � 	 � � � � � � �  � � � � � � �  � � � � � � �  �  � � � �  � �  �  � � : .func Y(x){…} � � �  �  � � � �  
� � � � �    �  

�  
 � � � � �  � � 	 � � � �  � � � � � � �  � � 	 � � 	 �  � 	 �  � � 
 � � � �  � � � � 	 �  � � � � � � �  �  	 �  � � � � � � � � �  x. �  �  � �  	 � � � �  � � � � � � � 	 � � � � 	  6 � � 
 	 � 	 � 	 �  � 	 �  
� � � � �    Y(x), Y0(x), Y1(x), Y2(x), 

Y3(x), Y4(x). 

noLine  8 � - ( � ! ) � " #  % � ( � % � 4 % & .
 $ 1 � % * � 1  

�
 $ 1 � % * � 1  /  5 � / ) � 0 � $ � / ! ,

. � � S � � � � �
 � # $ % # J � % � �
 

� S � � � � � � � � �
 	 � � � � � � 	

 

Attribute Value 
Prefix X 
SpiceModel LimitB 
Value Hi=0.5 
Value2 Lo=-0.5 
SpiceLine  
SpiceLine2  
Description  

Limit.asy 
 � 1 2 . / ) ! 0 ! % % � 4  ! 5 0 # % � J � ) � ( *   / 1 � 0 . 2

 
�

 / % � $ 2
  

ModelFile Sig&SysProc.lib 
Attribute Value 
Prefix X 
SpiceModel Dead 
Value U=0.5 
Value2 D=-0.5 
SpiceLine  
SpiceLine2  
Description  

Dead.asy 
 k 1 � % !  /  

, � 0 ) 1 ! 4  $ ! % ! 4  % #  % 2 ( �
 

 
ModelFile Sig&SysProc.lib 
Attribute Value 
Prefix X 
SpiceModel DeadB 
Value U=0.5 
Value2 D=-0.5 
SpiceLine L=0 
SpiceLine2  
Description  

DeadB.asy 
 k 1 � % !  /  

, � 0 ) 1 ! 4  $ ! % ! 4  % #  $ # ' # % % ! ,
 2 0 ! 1 % �

 
 

ModelFile Sig&SysProc.lib 
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Attribute Value 
Prefix X 
SpiceModel Hyster 
Value H=0.5 
Value2 T=0.0 
SpiceLine  
SpiceLine2  
Description  

Hyster.asy 
 k 1 � % !  /  5 � / ) � 0 � $ � / ! ,

 
�

 1 & . ! ' % & , �
 2 0 ! 1 % 7 , �

 0 
�

 1  
ModelFile Sig&SysProc.lib 
Attribute Value 
Prefix X 
SpiceModel HysterB 
Value H=0.5 Hi=1 
Value2 T=0.0 Lo=-1 
SpiceLine  
SpiceLine2  
Description  

HysterB.asy 
 k 1 � % !  /  5 � / ) � 0 � $ � / ! ,

 
�

 $ # ' # % % & , �
 1 & . ! ' % & , �
 2 0 ! 1 % 7 , �

  
ModelFile Sig&SysProc.lib 

 

Stimul 8 � - ( � ! ) � " #   
� / ) ! J % � " ! 1  / ) � , 2 ( � 0 2 9 : � .

 1 ! $ ' � 4 / ) 1 � 4 . 
� � � /  ! ( * $ 2 � , & �

  ! ( 7  # ) 0 � - 2 ) ! 1  1  ) # - ( � 6 �
 !  2 : � % & . � � S � � � � �

 � # $ % # J � % � �
 

� S � � � � � � � � �
 	 � � � � � � 	

 

Attribute Value 
Prefix X 
SpiceModel GenStep1 

genStep1.asy 
 T ) 2  � % J # ) # 7  � ' � % � J % # 7  

M 2 % " 6 � 7   ModelFile Sig&SysProc.lib 
Attribute Value 
Prefix X 
SpiceModel GenTime 

genTime.asy 
 L � % � 4 % # 7  

M 2 % " 6 � 7  
(1 0 � , 7 )  ModelFile Sig&SysProc.lib 

Attribute Value 
Prefix X 
SpiceModel genSinA 
Value Fr= 
Value2 1e3 
SpiceLine A=1 
SpiceLine2  
Description  

genSin.asy 
 T � % 2 / ! � ' # ( * % & 4  / � 5 % # (  $ # ' # % % ! 4  J # / ) ! ) &  

� ' � % � J % ! 4  # ,  ( � ) 2 ' &  
 

ModelFile Sig&SysProc.lib 
Attribute Value 
Prefix X 
SpiceModel genSinA 
Value Fr=1e3 
Value2 A=1 
SpiceLine  
SpiceLine2  
Description  

genSinA.asy 
 T � % 2 / ! � ' # ( * % & 4  / � 5 % # (  $ # ' # % % ! 4  J # / ) ! ) &  

�
 # ,  ( � ) 2 ' &   

ModelFile Sig&SysProc.lib 
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Attribute Value 
Prefix X 
SpiceModel genSinAW 
Value Wf= 
Value2 6.3e3 
SpiceLine A=1 
SpiceLine2  
Description  

genSinW.asy 
 T � % 2 / ! � ' # ( * % & 4  / � 5 % # (  $ # ' # % % ! 4  " 0 2 5 ! 1 ! 4  J # / ) ! ) &  � ' � % � J % ! 4  # ,  ( � ) 2 ' &  

 

ModelFile Sig&SysProc.lib 
Attribute Value 
Prefix X 
SpiceModel genSinAW 
Value Wf=6.3e3 
Value2 A=1 
SpiceLine  
SpiceLine2  
Description  

genSinAW.asy 
 T � % 2 / ! � ' # ( * % & 4  / � 5 % # (  $ # ' # % % ! 4  " 0 2 5 ! 1 ! 4  J # / ) ! ) &  

�
 # ,  ( � ) 2 ' &   

ModelFile Sig&SysProc.lib 
Attribute Value 
Prefix X 
SpiceModel genCLK_F 
Value Fr= 
Value2 1e3 
SpiceLine Q=0.5 
SpiceLine2  
Description  

genCLK_F.asy 
 � � % � 0 # ) ! 0
 

, � # % ' 0 #  $ # ' # % % ! 4  J # / ) ! ) &  /  1 & . ! ' % & ,
 2 0 ! 1 % � ,

 ! )
 0 ' !  1 

 

ModelFile Sig&SysProc.lib 
Attribute Value 
Prefix X 
SpiceModel genCLK_T 
Value T= 
Value2 1e-3 
SpiceLine Q=0.5 
SpiceLine2  
Description  

genCLK_T.asy 
 � � % � 0 # ) ! 0
 

, � # % ' 0 #  $ # ' # % % ! 5 !   � 0 � ! ' #  /  1 & . ! ' % & ,
 2 0 ! 1 % � ,

 ! )
 0 ' !  1 

 

ModelFile Sig&SysProc.lib 
Attribute Value 
Prefix X 
SpiceModel genPulseB 
Value dT=1m Ton=1m 
Value2 Period=100m 
SpiceLine Lo=0 Hi=1 
SpiceLine2  
Description  

genPulse.asy 
 � � % � 0 # ) ! 0
  0 7 , ! 2 5 ! ( * % & .

 � ,  2 ( * / ! 1  /  1 & . ! ' % & ,
 2 0 ! 1 % � ,

 ! )
 0 ' !  1 

 
dT- $ # ' � 0 � " # ;  
Ton – ' ( � ) � ( * % ! / ) *  1 " ( 9 J � % � 7 ; 
Period – � 0 � ! '   ! 1 ) ! 0 � % � 7  ModelFile Sig&SysProc.lib 

Attribute Value 
Prefix X 
SpiceModel genPulseB 
Value dT=1m Ton=1m 
Value2 Period=100m 
SpiceLine Hi=1 
SpiceLine2 Lo=-1 
Description  

genPulseB.asy 
 � � % � 0 # ) ! 0
  0 7 , ! 2 5 ! ( * % & .

 � ,  2 ( * / ! 1  /  $ # ' # % % & , �
 1 & . ! ' % & , �

 2 0 ! 1 % 7 , �
 Lo 

�
 Hi 

 
dT- $ # ' � 0 � " # ;  
Ton – ' ( � ) � ( * % ! / ) *  1 " ( 9 J � % � 7 ; 
Period – � 0 � ! '   ! 1 ) ! 0 � % � 7  ModelFile Sig&SysProc.lib 
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Attribute Value 
Prefix X 
SpiceModel genLineB 
Value dT=1m Ton=1m 
Value2 Period=100m 
SpiceLine Lo=0 Hi=1 
SpiceLine2  
Description  

genLine.asy 
 � � % � 0 # ) ! 0
 ) 0 � 2 5 ! ( * % & .

 � ,  2 ( * / ! 1  /  1 & . ! ' % & ,
 2 0 ! 1 % � ,

 ! )
 0 ' !  1 

 
dT- $ # ' � 0 � " # ; Tr, Tf – ' ( � ) � ( * % ! / ) �

 % # 0 # / ) # % � 7  
�

 /  # ' # ; Period – � 0 � ! '   ! 1 ) ! 0 � % � 7  ModelFile Sig&SysProc.lib 
Attribute Value 
Prefix X 
SpiceModel genLineB 
Value dT=1m Ton=1m 
Value2 Period=100m 
SpiceLine Hi=1 
SpiceLine2 Lo=-1 
Description  

genLineB.asy 
 � � % � 0 # ) ! 0
 ) 0 � 2 5 ! ( * % & .

 � ,  2 ( * / ! 1  /  $ # ' # % % & , �
 1 & . ! ' % & , �

 2 0 ! 1 % 7 , �
 Lo 

�
 Hi 

 
dT- $ # ' � 0 � " # ; Tr, Tf – ' ( � ) � ( * % ! / ) �

 % # 0 # / ) # % � 7  
�

 /  # ' # ; Period – � 0 � ! '   ! 1 ) ! 0 � % � 7  ModelFile Sig&SysProc.lib 
Attribute Value 
Prefix X 
SpiceModel genLineB 
Value dT=1m Ton=1m 
Value2 Period=100m 
SpiceLine Lo=0 Hi=1 
SpiceLine2  
Description  

genTrap.asy 
 � � % � 0 # ) ! 0
 ) 0 #  � 6 � � ' # ( * % & .

 � ,  2 ( * / ! 1  /  1 & . ! ' % & ,
 2 0 ! 1 % � ,

 ! )
 0 ' !  1 

 
dT- $ # ' � 0 � " # ; Tr, Ton, Tf -' ( � ) � ( * % ! / ) �

 % # 0 # / ) # % � 7 , 1 " ( 9 J � % � 7  �
 /  # ' # ; Period – � 0 � ! '   ! 1 ) ! 0 � % � 7  ModelFile Sig&SysProc.lib 

Attribute Value 
Prefix X 
SpiceModel genTrapB 
Value dT=1m Ton=1m 
Value2 Period=100m 
SpiceLine Hi=1 
SpiceLine2 Lo=-1 
Description  

genTrapB.asy 
 � � % � 0 # ) ! 0
 ) 0 #  � 6 � � ' # ( * % & .

 � ,  2 ( * / ! 1  /  $ # ' # % % & , �
 1 & . ! ' % & , �

 2 0 ! 1 % 7 , �
 Lo 

�
 Hi 

 
dT- $ # ' � 0 � " # ; Tr, Ton, Tf -' ( � ) � ( * % ! / ) �

 % # 0 # / ) # % � 7 , 1 " ( 9 J � % � 7  �
 /  # ' # ; Period – � 0 � ! '   ! 1 ) ! 0 � % � 7  ModelFile Sig&SysProc.lib 

TimeDomain 8 � - ( � ! ) � " #   + ( � , � % ) ! 1  ' ( 7  
, ! ' � ( � 0 ! 1 # % � 7  ! - 0 # - ! ) " �

 
�

 
M � ( * ) 0 # 6 � �

 1 !  1 0 � , � % % ! 4  ! - ( # / ) �
. � � S � � � � �

 � # $ % # J � % � �
 

� S � � � � � � � � �
 	 � � � � � � 	

 

Attribute Value 
Prefix X 
SpiceModel genCLK_F 
Value Fr= 
Value2 1e3 
SpiceLine Q=0.1 
SpiceLine2  
Description  

CLK_F.asy 
 � � % � 0 # ) ! 0
 

2 $ " � .
 � ,  2 ( * / ! 1  $ # ' # % % ! 4  J # / ) ! ) &  /  1 & . ! ' % & ,

 2 0 ! 1 % � ,
 ! )

 0 ' !  1 

 

ModelFile Sig&SysProc.lib 
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Attribute Value 
Prefix X 
SpiceModel genCLK_T 
Value T= 
Value2 1e-3 
SpiceLine Q=0.1 
SpiceLine2  
Description  

CLK_T.asy 
 � � % � 0 # ) ! 0
 

2 $ " � .
 � ,  2 ( * / ! 1  $ # ' # % % ! 5 !   � 0 � ! ' #  /  1 & . ! ' % & ,

 2 0 ! 1 % � ,
 ! )

 0 ' !  1 

 

ModelFile Sig&SysProc.lib 
Attribute Value 
Prefix X 
SpiceModel delayT 
Value T= 
Value2 1e-3 
SpiceLine  

delay.asy 
 k # ' � 0 � " #  % #  $ # ' # % % ! �
 1 0 � , 7   

 
ModelFile Sig&SysProc.lib 
Attribute Value 
Prefix X 
SpiceModel delayT 
Value T=1m 
Value2  
SpiceLine  
SpiceLine2  
Description  

Z1.asy 
 

Z1_.asy 
 k # ' � 0 � " #  % #   $ # ' # % % & 4  " 1 # % )

 1 0 � , � % �
 

   
 � ' ! - % !  " 1 # % )

 1 0 � , � % �
 !  0 � ' � ( � ) *  1  # ) 0 � - 2 ) # .

 ! ' % � ,
 ! - : � ,

 ' ( 7  1 / � .
 + ( � , � % ) ! 1   # 0 # , � ) 0 ! ,

. 
� #  0 � , � 0

: 
T={Tclk} 

�
 .param Tclk=… 

ModelFile Sig&SysProc.lib 
Attribute Value 
Prefix X 
SpiceModel S&H2 
Value  
Value2  
Description  

S&H2.asy 
 � ( � , � % )

 1 & - ! 0 " �
 �

 
. 0 # % � % � 7  

(Sample and Hold)  
ModelFile Sig&SysProc.lib � ( � , � % )

 S&H2 � , � � )
 ' 1 #  1 . ! ' # : in 

�
 CLK , 

�
  ' 1 #  1 & . ! ' # : S 

�
 S&H .  � . ! ' % ! 4  / � 5 % # (  in  ! ' # � ) / 7  % #  " ( 9 J . 

� ( 9 J  
2  0 # 1 ( 7 � ) / 7  / � 5 % # ( ! ,

 / � % . 0 ! % � $ # 6 � �
 

CLK , 
�

 
M � " / � 0 2 � )

 # ,  ( � ) 2 ' 2
 / � 5 % # ( #   !   � 0 � ' % � , 2

 
M 0 ! % ) 2

 / � 5 % # ( #  / � % . 0 ! % � $ # 6 � �
.  � #  1 & . ! ' �

 
. 0 # % � % � 7  S&H  / ! . 0 # % 7 � ) / 7  $ # M � " / � 0 ! 1 # % % ! �

 1  
, ! , � % )

 1 & - ! 0 " �
 $ % # J � % � �

 # ,  ( � ) 2 ' &  / � 5 % # ( # .  � #  1 & . ! ' �
 S 

M ! 0 , � 0 2 � ) / 7  ' � / " 0 � ) % & 4  / � 5 % # (  K � 0 � % ! 4  
� ,  2 ( * / #  / � % . 0 ! % � $ # 6 � �

 
�

 # ,  ( � ) 2 ' ! 4  
0 # 1 % ! 4  # ,  ( � ) 2 ' �

 $ # M � " / � 0 ! 1 # % % ! 5 !  / � 5 % # ( # . 
T . � , #  

M � " / � 0 2 � )
 1 . ! ' % ! 4  / � 5 % # (  % #  

� % ) � 0 1 # ( �
, 5 ' �

 / � 5 % # (  CLK   0 � 1 & K # � )
 

2 0 ! 1 � % *   ! 0 ! 5 #  $ # ' # % % ! 5 !  1   0 ! 6 � ' 2 0 �
  # 0 # , � ) 0 ! ,

 
Thr ( !  

2 , ! ( J # % � 9
 Thr=0.5). � ) !  $ % # J � % � �

 
, ! � % !   � 0 � !  0 � ' � ( � ) * , 

2 " # $ # 1  7 1 % !  $ % # J � % � �
 

Thr=…  1  / ) 0 ! " �
 Value ! " % #  # ) 0 � - 2 ) ! 1  + ( � , � % ) # .  

 3 0 �
 

� /  ! ( * $ ! 1 # % � �
 ' � / " 0 � ) % ! 5 !  1 & . ! ' #  + ( � , � % ) #  S&H2 / ! 1 , � / ) % !  /  + ( � , � % ) # , �

 $ # ' � 0 � " �
 / ( � ' 2 � )

 
2 J � ) & 1 # ) * , J ) !  

� $ , � % � % � 7  / � 5 % # ( #   0 � 1 7 $ # % &  "   � 0 � ' % � , 2
 

M 0 ! % ) 2
 / � 5 % # ( #  / � % . 0 ! % � $ # 6 � �

. 3 ! + ) ! , 2
,  0 �

 1 ! / / ) # % ! 1 ( � % � �
 / � 5 % # ( #  

� $  ' � / " 0 � ) % & .
  !  1 0 � , � % �

 $ % # J � % � 4  # ,  ( � ) 2 ' , / ( � ' 2 � )
 1 1 ! ' � ) *  % � - ! ( * K 2 9

 ' !  ! ( % � ) � ( * % 2 9
 $ # ' � 0 � " 2

 ( ! 0 7 ' " #   ! ( ! 1 � % &  K � 0 � % &  
� ,  2 ( * / #  / � % . 0 ! % � $ # 6 � �

), /  
) � ,

, J ) !  
- &  1 & 1 � / ) �

 
) ! J " 2

 1 & - ! 0 " �
 

� $  ! - ( # / ) �
 

M 0 ! % ) #  / � 5 % # ( #  1  ! - ( # / ) *  
2 / ) ! 4 J � 1 & .

 $ % # J � % � 4   ! / � 0 � ' � % �
 

� ,  2 ( * / % ! 5 !  / � 5 % # ( # . 
 � #  

0 � / .4 
�

 5  0 � 1 � ' � % &   0 � , � 0 &  / . � , &  ! - 0 # - ! ) " �
 / � 5 % # ( #  1 !  1 0 � , � % % ! 4  ! - ( # / ) �

 
�

 1 0 � , � % % & �
 ' � # 5 0 # , , &  / � 5 % # ( ! 1  1  

. # 0 # " ) � 0 % & .
 

) ! J " # .
 / . � , & . 
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II. � � � � � � � �  �
 � � � � � � � � � � � � 	 �

 
 � � � � � � � �
 DigitalLogic  � ) #  

- � - ( � ! ) � " #  
� /  ! ( * $ 2 � )

 / ) # % ' # 0 ) % & �
 !  � / # % � 7  

, ! ' � ( � 4  6 � M 0 ! 1 & .
 + ( � , � % ) ! 1  

� $    # " � ) #  LTspice, % !  /  
� % & , �

, 
- ! ( � �

  0 � 1 & J % & , �
 

�
, 1 ! $ , ! � % ! , 

- ! ( � �
  ! % 7 ) % & , �

 ! - ! $ % # J � % � 7 , �
 + ) � .

 + ( � , � % ) ! 1 .  � � � �
  ! " # $ # % &  ' !  ! ( % � ) � ( * % & �

 + ( � , � % ) &  
- � - ( � ! ) � " �

 DigitalLogic . 
� � ! - . ! ' � , !  / " !  � 0 ! 1 # ) *  + ) 2

 
- � - ( � ! ) � " 2

,  #  " #  Lib  /   ! '  #  " # , �
 Sym 

�
 Sub, 1   #  " 2

 LTspiceIV .. 3 0 �
 / ) # % ' # 0 ) % ! 4  

2 / ) # % ! 1 " �
  0 ! 5 0 # , , &  6 � ( � 1 # 7   #  " #  % # . ! ' � ) / 7   !  # ' 0 � / 2

 
C:\Program_Files\LTC\LTspiceIV\ .  
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.6. � ] _ b c \ [
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