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ABSTRACT 

2 
We propose new macro models for I L g a t e s and new a l g o r i t h m s for 

mixed mode s imu la t i on of b i p o l a r a n a l o g - d i g i t a l c i r c u i t s wi th 

2 . 2 
l a r g e - s c a l e I L c i r c u i t s . The I L macro models c o n s i s t of v o l t a g e 

s o u r c e s , r e s i s t o r s , c a p a c i t o r s , and s w i t c h e s . The swi tches a r e 

c o n t r o l l e d by input v o l t a g e s and t h r e s h o l d v a l u e s . In the macro 

mode l s , t h e a c c u r a t e output waveforms a r e obta ined by swi tch ing 

between two r e s i s t o r s v a l u e s . C i r c u i t s a r e des igned with analog and 

d i g i t a l p a r t s , and these p a r t s a r e a u t o m a t i c a l l y connected by adding 

c u r r e n t sources and r e s i s t o r s t o the nodes a t a n a l o g - d i g i t a l 

i n t e r f a c e s . While the analog p a r t s a r e analyzed by a well-known 

modif ied nodal method, d i g i t a l p a r t s a r e analyzed by a t iming 

s i m u l a t i o n method, us ing the macro mode l s . Both s o l u t i o n s a r e we l l 

connected a t each t ime s t e p i n our a l g o r i t h m . Accurate s imu la t i on i s 

ma in ta ined by using p r e c i s e d e v i c e models for analog p a r t s . 

A p p l i c a t i o n of the models and the a l g o r i t h m s to a n a l o g - d i g i t a l mixed 

mode s i m u l a t i o n of t r a c k i n g m o n o m u l t i - c i r c u i t s for a v ideo c a s s e t 

r e c o r d e r i s demons t ra ted . The execu t ion t ime for the a n a l o g - d i g i t a l 

mixed c i r c u i t wi th feedback i s 5 t imes f a s t e r than the conven t iona l 

c i r c u i t s i m u l a t i o n . Execution t imes for pure d i g i t a l c i r c u i t s wi th 10 

t o 50 g a t e s such a s f l i p - f l o p s a r e 10 to 100 t imes f a s t e r than the 

conven t iona l s i m u l a t i o n s . 
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