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		  Datasheet File OCR Text:


		  preliminary parameter cl10k30e cl10k50e  cl10k50s cl10k100e cl10k200e  cl10k200s typical gates             (logic and ram) 30,000 50,000 100,000 200,000 maximum system gates 119,000 199,000 257,000 513,000 logic elements 1,728 2,880 4,992 9,984 embedded array blocks 6 10 12 24 total ram bits 24,576 40,960 49,152 98,304 max us er i/o  pins 220 254 338 470 speed grades -1, -2, -3 -1, -2, -3 -1, -2, -3 -1, -2, -3 packages 144-pin tqfp           208-pin pqfp           256-pin fbga           484-pin fbga 144-pin tqfp           208-pin pqfp           240-pin pqfp           256-pin fbga           356-pin sbga           484-pin fbga 208-pin pqfp           240-pin pqfp           256-pin fbga           356-pin sbga           484-pin fbga 240-pin pqfp           356-pin sbga           484-pin fbga           600-pin sbga           672-pin fbga 10ke tbl 01 june 2001 page 1 u fully compatible to the altera ? flex ? 10ks family u prototype your system with altera fpgas u seamlessly migrate production to clear logic u no asic engineering, no nre, and no test vector development u very fast, dense signal routing using vertical link interconnect u "gate array" option eliminates configuration eproms u fabricated using 0.25 micron cmos process u very low power consumption (active and standby) u high density - 50,000 usable gates - 2,880 logic elements - 40,960 ram bits - 254 maximum user i/o pins cl10ke product family overview liberator cl10k50s key features

 the liberator ? cl10ks family offers you all of the time-to- market benefits of designing with programmable logic.  simply use altera flex 10ks fpgas to prototype and verify the design. then, take five minutes to submit the bitstream using clear logic's web site!  within eight weeks, your system can be in volume production using compatible clear logic devices. liberator technology frees you to completely design, prototype, and verify your custom logic using altera flex 10ks products.  clear logic's innovative technology eliminates nre costs, test vector development, ordering minimums, and long lead times.  no re-simulation or re-layout is required, because clear logic offers an architecture that is exactly compatible to the functionality of the fpga prototype.  clear logic's nofault ? test technology ensures complete test coverage through the use of special scan test registers. the liberator family is based upon an array of logic elements.  each logic element contains a configurable look-up table for combinatorial functions and a register for sequential operations.  eight logic elements in a group form a block.  logic functions and signal routing are defined by clear logic's proprietary vertical metal links. laser-based configuration allows quick-turn prototyping and eliminates nre costs for photomasks.  inherent cl10ks family performance benefits include extremely consistent propagation delays, reduced power consumption, and improved immunity to noise and upset events. the "gate array" configuration mode eliminates the need for external eproms or software configuration.  the liberator device is already factory-configured when it is shipped.  when using the device in the "gate array" mode, it powers up fully configured.  in this mode, if the customer selects init_done option, this pin will always be high. description liberator cl10k50s (preliminary) page  2 configuration

 for further information on designing with the liberator family, please refer to these documents: u an-01: requesting a first article. this document provides instructions on how to request first articles by submitting a bitstream file to clear logic's web site. u an-02: clear logic packaging guide. this document provides specifications and drawings for packages used by the cl10k family and other clear logic devices. u an-13: liberator -- a new way to design. this document describes the most efficient path for custom logic designs up to 200k gates using fpga design techniques and going to production with clear logic. u an-14: cl10k technology white paper. this document outlines the technologies employed by the liberator family. u an-15: liberator system configuration. this document contains a detailed discussion of all aspects of configuring cl10k-based systems. u an-16: introduction to the clear logic verilog model generator.  clear logic now has verilog models of your fpga converted design.  learn what it is and how it can help you. u an-17: clear logic liberator design models. this document outlines the capabilities and freedom available in the clear logic verilog and vhdl design models. u an-18: debugging designs using clear logic models. this document shows the enhanced troubleshooting capabilities that the clear logic liberator verilog/vhdl design models bring to the system debugging process. additional information liberator cl10k50s (preliminary) page  3

 liberator cl10k50s (preliminary) page  4 i o e i o e i o e i o e i o e i o e i o e i o e i o e i o e i o e i o e i o e i o e i o e i o e i o e i o e i o e i o e i o e i o e i o e i o e i o e i o e i o e i o e r o w i n t e r c o n n e c t c o l u m n i n t e r c o n n e c t l o g i c a r r a y i / o   e l e m e n t ( i o e ) e m b e d d e d   a r r a y   b l o c k   ( e a b ) l o g i c   a r r a y l o g i c   b u i l d i n g b l o c k   ( l b b ) l o g i c   e l e m e n t   ( l e ) l o c a l   i n t e r c o n n e c t e a b e a b l o g i c a l   m e m o r y   a r r a y   ( l m a ) 1 0 k e   d r w   0 1 block diagram

 liberator cl10k50s (preliminary) page  5 pin configuration p i n   n a m e 1 4 4 - p i n   t q f p 2 0 8 - p i n   p q f p 2 4 0 - p i n   p q f p m s e l 0 7 7 1 0 8 1 2 4 m s e l 1 7 6 1 0 7 1 2 3 n s t a t u s 3 5 5 2 6 0 n c o n f i g 7 4 1 0 5 1 2 1 d c l k 1 0 7 1 5 5 1 7 9 c o n f _ d o n e 2 2 2 i n i t _ d o n e 1 4 1 9 2 6 n c e 1 0 6 1 5 4 1 7 8 n c e o 3 3 3 n w s 1 4 2 2 0 6 2 3 8 n r s 1 4 1 2 0 4 2 3 6 n c s 1 4 4 2 0 8 2 4 0 c s 1 4 3 2 0 7 2 3 9 r d y n b s y 1 1 1 6 2 3 c l k u s r 7 1 0 1 1 d a t a 7 1 1 6 1 6 6 1 9 0 d a t a 6 1 1 4 1 6 4 1 8 8 d a t a 5 1 1 3 1 6 2 1 8 6 d a t a 4 1 1 2 1 6 1 1 8 5 d a t a 3 1 1 1 1 5 9 1 8 3 d a t a 2 1 1 0 1 5 8 1 8 2 d a t a 1 1 0 9 1 5 7 1 8 1 d a t a 0 1 0 8 1 5 6 1 8 0 1 0 k 5 0 s   t b l   0 1 a

 liberator cl10k50s (preliminary) page  6 pin configuration p i n   n a m e 1 4 4 - p i n   t q f p 2 0 8 - p i n   p q f p 2 4 0 - p i n   p q f p t d i 1 0 5 1 5 3 1 7 7 t d o 4 4 4 t c k 1 1 1 t m s 3 4 5 0 5 8 t r s t 5 1 5 9 d e d i c a t e d   i n p u t s 5 4 ,   5 6 ,   1 2 4 ,   1 2 6 7 8 ,   8 0 ,   1 8 2 ,   1 8 4 9 0 ,   9 2 ,   2 1 0 ,   2 1 2 d e d i c a t e d   c l o c k   p i n s 5 5 ,   1 2 5 7 9 ,   1 8 3 9 1 ,   2 1 1 d e v _ c l r n 1 2 2 1 8 0 2 0 9 d e v _ o e 1 2 8 1 8 6 2 1 3 v c c i n t 6 ,   2 5 ,   5 2 ,   5 3 ,   7 5 ,   9 3 ,   1 2 3 6 ,   2 3 ,   3 5 ,   4 3 ,   7 6 ,   1 0 6 ,   1 0 9 ,   1 1 7 ,   1 3 7 ,   1 4 5 ,   1 8 1 5 ,   2 7 ,   4 7 ,   9 6 ,   1 2 2 ,   1 3 0 ,   1 5 0 ,   1 7 0 v c c i o 5 ,   2 4 ,   4 5 ,   6 1 ,   7 1 ,   9 4 ,   1 1 5 ,   1 3 4 5 ,   2 2 ,   3 4 ,   4 2 ,   6 6 ,   8 4 ,   9 8 ,   1 1 0 ,   1 1 8 ,   1 3 8 ,   1 4 6 ,   1 6 5 ,   1 7 8 ,   1 9 4 1 6 ,   3 7 ,   5 7 ,   7 7 ,   1 1 2 ,   1 4 0 ,   1 6 0 ,   1 8 9 ,   2 0 5 ,   2 2 4 v c c _ c k l k 5 3 7 7 8 9 g n d i n t 1 5 ,   1 6 ,   4 0 ,   5 0 ,   5 8 ,   6 6 ,   8 4 ,   8 5 ,   1 0 3 ,   1 0 4 ,   1 2 7 ,   1 2 9 ,   1 3 9 2 0 ,   2 1 ,   3 2 ,   3 3 ,   4 8 ,   4 9 ,   5 9 ,   7 2 ,   8 2 ,   9 1 ,   1 2 3 ,   1 2 4 ,   1 2 9 ,   1 3 0 ,   1 5 1 ,   1 5 2 ,   1 7 1 ,   1 8 5 ,   1 8 8 ,   2 0 1 1 0 ,   2 2 ,   3 2 ,   4 2 ,   5 2 ,   6 9 ,   8 5 ,   9 3 ,   1 0 4 ,   1 2 5 ,   1 3 5 ,   1 4 5 ,   1 5 5 ,   1 6 5 ,   1 7 6 ,   1 9 7 ,   2 1 6 ,   2 3 2 g n d _ c k l k 5 7 8 1 9 3 n o   c o n n e c t - - - t o t a l   u s e r   i / o   p i n s 1 0 2 1 4 7 1 8 9 1 0 k 5 0 s   t b l   0 1 b

 liberator cl10k50s (preliminary) page  7 pin configuration p i n   n a m e 2 5 6 - p i n   f b g a 3 5 6 - p i n   s b g a 4 8 4 - p i n   f b g a m s e l 0 p 1 d 4 u 4 m s e l 1 r 1 d 3 v 4 n s t a t u s t 1 6 d 2 4 w 1 9 n c o n f i g n 4 d 2 t 7 d c l k b 2 a c 5 e 5 c o n f _ d o n e c 1 5 a c 2 4 f 1 8 i n i t _ d o n e g 1 6 t 2 4 k 1 9 n c e b 1 a c 2 e 4 n c e o b 1 6 a c 2 2 e 1 9 n w s b 1 4 a e 2 4 e 1 7 n r s c 1 4 a e 2 3 f 1 7 n c s a 1 6 a d 2 4 d 1 9 c s a 1 5 a d 2 3 d 1 8 r d y n b s y g 1 4 u 2 2 k 1 7 c l k u s r d 1 5 a a 2 4 g 1 8 d a t a 7 b 5 a f 4 e 8 d a t a 6 d 4 a d 8 g 7 d a t a 5 a 4 a e 5 d 7 d a t a 4 b 4 a d 6 e 7 d a t a 3 c 3 a f 2 f 6 d a t a 2 a 2 a d 5 d 5 d a t a 1 b 3 a d 4 e 6 d a t a 0 a 1 a d 3 d 4 t d i c 2 a c 3 f 5 t d o c 1 6 a c 2 3 f 1 9 t c k b 1 5 a d 2 5 e 1 8 t m s p 1 5 d 2 2 u 1 8 t r s t r 1 6 d 2 3 v 1 9 d e d i c a t e d   i n p u t s b 9 ,   e 8 ,   m 9 ,   r 9 a 1 3 ,   b 1 4 ,   a f 1 4 ,   a e 1 3 e 1 2 ,   h 1 1 ,   r 1 2 ,   v 1 1 d e d i c a t e d   c l o c k   p i n s a 9 ,   l 8 a 1 4 ,   a f 1 3 d 1 2 ,   p 1 1 1 0 k 5 0 s   t b l   0 1 c

 liberator cl10k50s (preliminary) page  8 pin configuration p i n   n a m e 2 5 6 - p i n   f b g a 3 5 6 - p i n   s b g a 4 8 4 - p i n   f b g a d e v _ c l r n d 8 a d 1 3 g 1 1 d e v _ o e c 9 a e 1 4 f 1 2 v c c i n t e 1 1 ,   f 5 ,   f 7 ,   f 9 ,   f 1 2 ,   h 6 ,   h 7 ,   h 1 0 ,   j 7 ,   j 1 0 ,   j 1 1 ,   k 9 ,   l 5 , l 7 ,   l 1 2 ,   m 1 1 ,   r 2 a 1 ,   a 2 6 ,   c 2 6 ,   d 5 ,   f 1 ,   h 2 2 ,   j 1 ,   m 2 6 ,   n 1 ,   t 2 6 ,   u 5 ,   a a 1 ,   a d 2 6 ,   a f 1 ,   a f 2 6 c 1 1 ,   c 1 5 ,   h 1 4 ,   j 8 ,   j 1 0 ,   j 1 2 ,   j 1 5 ,   l 9 ,   l 1 0 ,   l 1 3 ,   m 1 0 ,   m 1 3 ,   m 1 4 ,   n 1 2 ,   p 8 ,   p 1 0 ,   p 1 5 ,   r 1 4 ,   v 5 ,   w 2 1 ,   y 8 ,   a a 1 2 v c c i o d 1 2 ,   e 6 ,   f 8 ,   f 1 0 ,   g 6 ,   g 8 ,   g 1 1 ,   h 1 1 ,   j 6 ,   k 6 ,   k 8 ,   k 1 1 ,   l 1 0 ,   m 6 ,   n 1 2 a 7 ,   a 2 3 ,   b 3 ,   c 1 5 ,   d 2 5 ,   f 4 ,   h 2 4 ,   k 5 ,   m 2 3 ,   p 2 ,   t 2 5 ,   v 2 ,   w 2 2 ,   a b 1 ,   a c 2 5 ,   a d 1 8 m ,   a f 3 ,   a f 7 ,   a f 1 6 a 6 ,   a 1 3 ,   b 5 ,   e 1 ,   g 1 ,   g 1 5 ,   h 9 ,   h 2 0 ,   j 1 1 ,   j 1 3 ,   k 9 ,   k 1 1 ,   k 1 4 ,   k 2 0 ,   l 1 4 ,   m 9 ,   n 3 ,   n 9 ,   n 1 1 ,   n 1 4 ,   n 2 0 ,   p 1 3 ,   r 1 ,   r 9 ,   t 3 ,   t 1 5 ,   t 2 2 ,   v 2 2 ,   a b 1 3 v c c _ c k l k l 9 c 1 4 p 1 2 g n d e 5 ,   e 1 2 ,   f 6 ,   f 1 1 ,   g 7 ,   g 9 ,   g 1 0 ,   h 8 ,   h 9 ,   j 8 ,   j 9 ,   k 7 ,   k 1 0 ,   l 6 ,   l 1 1 ,   m 5 ,   m 1 2 a 2 ,   a 1 0 ,   a 2 0 ,   b 1 ,   b 2 2 ,   b 2 5 ,   b 2 6 ,   c 2 ,   c 9 ,   c 1 3 ,   c 2 5 ,   h 2 3 ,   j 2 6 ,   k 1 ,   m 1 ,   n 2 6 ,   r 1 ,   r 2 6 ,   t 1 ,   u 2 6 ,   w 1 ,   a d 2 ,   a d 1 4 ,   a d 2 0 ,   a e 1 ,   a e 2 ,   a e 7 ,   a e 2 5 ,   a e 2 6 ,   a f 1 1 ,   a f 1 9 ,   a f 2 5 a 1 ,   a 8 ,   a 2 2 ,   b 1 ,   b 2 ,   b 1 7 ,   b 2 1 ,   b 2 2 ,   c 2 ,   c 2 1 ,   e 2 1 ,   g 3 ,   g 2 1 ,   h 2 ,   h 8 ,   h 1 5 ,   j 9 ,   j 1 4 ,   j 2 0 ,   k 3 ,   k 1 0 ,   k 1 2 ,   k 1 3 ,   l 1 1 ,   l 1 2 ,   m 1 1 ,   m 1 2 ,   m 2 0 ,   n 1 0 ,   n 1 3 ,   p 9 ,   p 1 4 ,   r 8 ,   r 1 5 ,   r 2 2 ,   t 1 ,   v 3 ,   w 2 0 ,   y 1 ,   y 2 ,   y 3 ,   y 2 1 ,   y 2 2 ,   a a 1 ,   a a 6 ,   a a 2 2 ,   a b 1 1 ,   a b 1 6 g n d _ c k l k t 8 b 1 3 w 1 1 n o   c o n n e c t - d 1 ,   e 2 ,   e 2 2 ,   e 2 5 ,   f 5 ,   f 2 3 ,   f 2 6 ,   g 3 ,   g 2 2 .   g 2 5 ,   h 4 ,   h 5 ,   j 2 ,   j 4 ,   j 2 3 ,   j 2 4 ,   k 2 ,   k 3 ,   k 2 5 ,   k 2 6 ,   l 2 ,   l 2 3 ,   l 2 6 ,   m 2 ,   m 5 ,   m 2 2 ,   m 2 5 ,   n 4 ,   n 2 5 ,   p 1 ,   p 5 ,   p 2 2 ,   p 2 3 ,   r 5 ,   t 2 2 ,   u 2 ,   u 3 ,   u 2 3 ,   u 2 4 ,   v 4 ,   w 3 ,   w 4 ,   w 2 4 ,   w 2 6 ,   y 2 ,   y 5 ,   a a 3 ,   a a 2 2 ,   a a 2 5 ,   a b 3 ,   a b 5 ,   a b 2 2 ,   a b 2 4 ,   a b 2 6 a 2 ,   a 3 .   a 4 .   a 5 ,   a 7 ,   a 9 ,   a 1 1 ,   a 1 2 ,   a 1 4 ,   a 1 5 ,   a 2 0 ,   a 2 1 ,   b 3 ,   b 4 ,   b 9 ,   b 1 0 ,   b 1 2 ,   b 1 6 ,   b 1 9 ,   b 2 0 ,   c 1 ,   c 6 ,   c 9 ,   c 1 0 ,   c 1 2 ,   c 1 3 ,   c 1 4 ,   c 1 6 ,   c 1 7 ,   c 2 2 ,   d 1 ,   d 2 ,   d 3 ,   d 2 0 ,   d 2 1 ,   e 2 ,   e 3 ,   e 2 0 ,   e 2 2 ,   f 1 ,   f 2 ,   f 2 0 ,   f 2 1 ,   g 2 ,   g 2 0 ,   g 2 2 ,   j 1 ,   j 2 ,   j 3 ,   j 2 1 ,   k 1 ,   k 2 ,   k 2 2 ,   l 1 ,   l 2 ,   l 2 0 ,   l 2 2 ,   m 2 ,   m 3 ,   m 2 2 ,   n 1 ,   n 2 ,   n 2 1 ,   n 2 2 ,   p 3 ,   p 2 0 ,   p 2 1 ,   p 2 2 ,   r 2 ,   r 3 ,   r 2 1 ,   t 2 ,   t 2 0 ,   t 2 1 ,   u 1 ,   u 2 ,   u 3 ,   u 2 0 ,   u 2 1 ,   u 2 2 ,   v 2 ,   v 2 0 ,   w 1 ,   w 2 ,   w 2 2 ,   y 4 ,   y 9 ,   y 1 2 ,   y 1 3 ,   y 1 6 ,   y 1 9 ,   y 2 0 ,   a a 2 ,   a a 3 ,   a a 4 ,   a a 9 ,   a a 1 1 ,   a a 1 3 ,   a a 1 5 ,   a a 2 1 ,   a b 1 ,   a b 2 ,   a b 3 ,   a b 4 ,   a b 5 ,   a b 7 ,   a b 8 ,   a b 9 ,   a b 1 2 ,   a b 1 5 ,   a b 1 7 ,   a b 1 8 ,   a b 1 9 ,   a b 2 0 ,   a b 2 1 ,   a b 2 2 t o t a l   u s e r   i / o   p i n s 1 9 1 2 2 0 2 5 4 1 0 k 5 0 s   t b l   0 1 d

 liberator cl10k50s (preliminary) page  9 absolute maximum ratings recommended operating conditions  [2] dc electrical s pecifications s y m b o l p a r a m e t e r c o n d i t i o n s m i n m a x u n i t v c c i n t s u p p l y   v o l t a g e ,   i n t e r n a l   l o g i c   a n d   i n p u t   b u f f e r s           c o m m e r c i a l     g r a d e   d e v i c e s 2 . 3 7 5 2 . 6 2 5 v           i n d u s t r i a l   g r a d e   d e v i c e s 2 . 3 7 5 2 . 6 2 5 v v c c i o d c   i n p u t   v o l t a g e   f o r   3 . 3 v   o p e r a t i o n           c o m m e r c i a l     g r a d e   d e v i c e s 3 . 0 0 3 . 6 0 v           i n d u s t r i a l   g r a d e   d e v i c e s 3 . 0 0 3 . 6 0 v v c c i o d c   i n p u t   v o l t a g e   f o r   2 . 5 v   o p e r a t i o n           c o m m e r c i a l     g r a d e   d e v i c e s 2 . 3 7 5 2 . 6 2 5 v           i n d u s t r i a l   g r a d e   d e v i c e s 2 . 3 7 5 2 . 6 2 5 v v i i n p u t   v o l t a g e - 0 . 5 5 . 7 5 v v o o u t p u t   v o l t a g e 0 v c c i o v t a o p e r a t i n g   t e m p e r a t u r e           c o m m e r c i a l   t e m p e r a t u r e   r a n g e 0 7 0  c           i n d u s t r i a l   t e m p e r a t u r e   r a n g e - 4 0 8 5  c t r i n p u t   s i g n a l   r i s e   t i m e 4 0 n s t f i n p u t   s i g n a l   f a l l   t i m e 4 0 n s 1 0 k e   t b l   0 3 b s y m b o l p a r a m e t e r c o n d i t i o n s m i n m a x u n i t v c c s u p p l y   v o l t a g e - 0 . 5 3 . 6 v v i d c   i n p u t   v o l t a g e [ 1 ] - 2 . 0 5 . 7 5 v i o u t d c   o u t p u t   c u r r e n t ,   p e r   p i n - 2 5 2 5 m a t s t g s t o r a g e   t e m p e r a t u r e n o   b i a s - 6 5 1 5 0  c t a m b a m b i e n t   t e m p e r a t u r e u n d e r   b i a s - 6 5 1 3 5  c t j j u n c t i o n   t e m p e r a t u r e u n d e r   b i a s 1 3 5  c 1 0 k e   t b l   0 2

 liberator cl10k50s (preliminary) page  10 capacitance [4] dc electrical s pecifications cont. s y m b o l p a r a m e t e r c o n d i t i o n s m i n m a x u n i t c i n i n p u t   c a p a c i t a n c e v i n   =   0   v ,   f   =   1 . 0   m h z 1 0 p f c o u t o u t p u t   c a p a c i t a n c e v o u t   =   0   v ,   f   =   1 . 0   m h z 1 0 p f 1 0 k e   t b l   0 5 dc electrical characteristics  (over the operating range) s y m b o l p a r a m e t e r c o n d i t i o n s m i n t y p [ 3 ] m a x u n i t v i h i n p u t   h i g h   v o l t a g e l o w e r   o f   1 . 7   o r   0 . 5   x   v c c i n t 5 . 7 5 v v i l i n p u t   l o w   v o l t a g e - 0 . 5 0 . 3   x   v c c i o v 3 . 3 - v   h i g h - l e v e l   t t l   o u t p u t   v o l t a g e i o h   =   - 8   m a   d c ,   v c c i o   =   3 . 0 0   v 2 . 4 v 3 . 3 - v   h i g h - l e v e l   c m o s   o u t p u t   v o l t a g e i o h   =   - 0 . 1   m a   d c ,   v c c i o   =   3 . 0 0   v v c c i o - 0 . 2 v 3 . 3 - v   h i g h - l e v e l   p c i   o u t p u t   v o l t a g e i o h   =   - 0 . 5   m a   d c ,   v c c i o   =   3   t o   3 . 6 0   v 0 . 9   x   v c c i o v i o h   =   - 0 . 1   m a   d c ,   v c c i o   =   2 . 3 0   v 2 . 1 v i o h   =   - 1   m a   d c ,   v c c i o   =   2 . 3 0   v 2 . 0 v i o h   =   - 2   m a   d c ,   v c c i o   =   2 . 3 0   v 1 . 7 v 3 . 3 - v   l o w - l e v e l   t t l   o u t p u t   v o l t a g e i o l   =   9   m a   d c ,   v c c i o   =   3 . 0 0   v 0 . 4 5 v 3 . 3 - v   l o w - l e v e l   c m o s   o u t p u t   v o l t a g e i o l   =   0 . 1   m a   d c ,   v c c i o   =   3 . 0 0   v 0 . 2 v 3 . 3 - v   l o w - l e v e l   p c i   o u t p u t   v o l t a g e i o l   =   1 . 5   m a   d c ,   v c c i o   =   3   t o   3 . 6 0   v 0 . 1   x   v c c i o v i o l   =   0 . 1   m a   d c ,   v c c i o   =   2 . 3 0   v 0 . 2 v i o l   =   1   m a   d c ,   v c c i o   =   2 . 3 0   v 0 . 4 v i o l   =   2   m a   d c ,   v c c i o   =   2 . 3 0   v 0 . 7 v i i n i n p u t   l e a k a g e   c u r r e n t v i   =   5 . 3 v   t o   - 0 . 3 v - 1 0 1 0  a i o z o u t p u t   l e a k a g e   c u r r e n t v o   =   5 . 3 v   t o   - 0 . 3 v - 1 0 1 0  a i c c 0 s t a n d b y   c u r r e n t v i   =   g n d ,   n o   l o a d 5 m a 1 0 k e   t b l   0 4 v o h 2 . 5 - v   h i g h - l e v e l   o u t p u t   v o l t a g e v o l 2 . 5 - v   l o w - l e v e l   o u t p u t   v o l t a g e

 liberator cl10k50s (preliminary) page  11 ac electrical s pecifications s y m b o l p a r a m e t e r m i n m a x m i n m a x m i n m a x u n i t t i o d i o e   r e g i s t e r   d a t a   d e l a y 2 . 4 2 . 8 3 . 8 n s t i o c i o e   r e g i s t e r   c o n t r o l   s i g n a l   d e l a y 0 . 3 0 . 3 0 . 5 n s t i o c o i o e   r e g i s t e r   c l o c k   t o   o u t p u t   d e l a y 0 . 2 0 . 2 0 . 3 n s t i o c o m b i o e   c o m b i n a t o r i a l   d e l a y 0 . 5 0 . 6 0 . 8 n s t i o s u i o e   r e g i s t e r   s e t u p   t i m e   b e f o r e   c l o c k 2 . 2 2 . 6 3 . 5 n s t i o h i o e   r e g i s t e r   h o l d   t i m e   a f t e r   c l o c k 0 . 5 0 . 6 0 . 8 n s t i o c l r i o e   r e g i s t e r   c l e a r   d e l a y 0 . 2 0 . 2 0 . 3 n s t z x o u t p u t   b u f f e r   d i s a b l e   d e l a y [ 6 ] 1 . 1 1 . 3 1 . 8 n s t i n r e g i o e   i n p u t   p a d   a n d   b u f f e r   t o   i o e   r e g i s t e r   d e l a y 5 . 0 5 . 9 8 . 0 n s t i o f d i o e   r e g i s t e r   f e e d b a c k   d e l a y 3 . 0 3 . 6 4 . 8 n s t i n c o m b i o e   i n p u t   p a d   a n d   b u f f e r   t o   i n t e r c o n n e c t   d e l a y 3 . 0 3 . 6 4 . 8 n s n s t z x 2 o u t p u t   b u f f e r   d i s a b l e   d e l a y                                                   s l o w   s l e w   r a t e   =   o f f ,       v c c i o   =   l o w   v o l t a g e [ 6 ] 0 . 6 0 . 9 3 . 0 1 . 6 1 0 k e   t b l   0 6 a t o d 2 o u t p u t   b u f f e r   a n d   p a d   d e l a y                                                   s l o w   s l e w   r a t e   =   o f f ,       v c c i o   =   l o w   v o l t a g e 0 . 6 0 . 9 1 . 6 t z x 3 o u t p u t   b u f f e r   d i s a b l e   d e l a y                                                   s l o w   s l e w   r a t e   =   o n [ 6 ] 3 . 5 3 . 0 n s 4 . 8 n s n s 1 . 6 t z x 1 o u t p u t   b u f f e r   d i s a b l e   d e l a y                                                   s l o w   s l e w   r a t e   =   o f f ,       v c c i o   =   v c c i n t [ 6 ] 1 . 3 1 . 1 n s t o d 3 o u t p u t   b u f f e r   a n d   p a d   d e l a y                                                 s l o w   s l e w   r a t e   =   o n 3 . 5 4 . 8 n s 1 . 1 s p e e d :   - 2 s p e e d :   - 3 t o d 1 o u t p u t   b u f f e r   a n d   p a d   d e l a y                                                 s l o w   s l e w   r a t e   =   o f f ,       v c c i o   =   v c c i n t 1 . 3 1 . 8 s p e e d :   - 1 i/o element timing parameters  [5]

 liberator cl10k50s (preliminary) page  12 s y m b o l p a r a m e t e r m i n m a x m i n m a x m i n m a x u n i t t l u t l o o k - u p   t a b l e   d e l a y   f o r   d a t a - i n 0 . 6 0 . 8 1 . 1 n s t c l u t l o o k - u p   t a b l e   d e l a y   f o r   c a r r y - i n 0 . 5 0 . 6 0 . 8 n s t r l u t l o o k - u p   t a b l e   d e l a y   f o r   l e   r e g i s t e r   f e e d b a c k 0 . 7 0 . 8 1 . 1 n s t p a c k e d d a t a - i n   t o   p a c k e d   r e g i s t e r   d e l a y 0 . 5 0 . 6 0 . 8 n s t e n l e   r e g i s t e r   e n a b l e   d e l a y 0 . 6 0 . 7 0 . 9 n s t c i c o c a r r y - i n   t o   c a r r y - o u t   d e l a y 0 . 2 0 . 2 0 . 3 n s t c g e n d a t a - i n   t o   c a r r y - o u t   d e l a y 0 . 5 0 . 5 0 . 8 n s t c g e n r l e   r e g i s t e r   f e e d b a c k   t o   c a r r y - o u t   d e l a y 0 . 2 0 . 2 0 . 3 n s t c a s c c a s c a d e   c h a i n   r o u t i n g   d d e l a y 0 . 8 0 . 9 1 . 2 n s t c l e   r e g i s t e r   c o n t r o l   s i g n a l   d e l a y 0 . 5 0 . 6 0 . 8 n s t c o l e   r e g i s t e r   c l o c k - t o - o u t p u t   d e l a y 0 . 5 0 . 6 0 . 7 n s t c o m b c o m b i n a t o r i a l   d e l a y 0 . 5 0 . 6 0 . 7 n s t s u l e   r e g i s t e r   s e t u p   t i m e   b e f o r e   c l o c k 0 . 5 0 . 6 0 . 8 n s t h l e   r e g i s t e r   h o l d   t i m e   a f t e r   c l o c k 0 . 9 1 . 1 1 . 5 n s t p r e l e   r e g i s t e r   p r e s e t   d e l a y 0 . 5 0 . 6 0 . 8 n s t c l r l e   r e g i s t e r   c l e a r   d e l a y 0 . 5 0 . 6 0 . 8 n s t c h c l o c k   h i g h   t i m e 2 . 0 2 . 5 3 . 0 n s t c l c l o c k   l o w   t i m e 2 . 0 2 . 5 3 . 0 n s s p e e d :   - 1 s p e e d :   - 2 s p e e d :   - 3 1 0 k e   t b l   0 8 a ac electrical s pecifications cont. logic element timing parameters [5] s y m b o l p a r a m e t e r m i n m a x m i n m a x m i n m a x u n i t t d r r r e g i s t e r   t o   r e g i s t e r   d e l a y   v i a   f o u r   l e s ,   t h r e e   r o w   i n t e r c o n n e c t s ,   a n d   f o u r   l o c a l   i n t e r c o n n e c t s 8 . 5 1 0 . 0 1 3 . 5 n s t i n s u s e t u p   t i m e   w i t h   g l o b a l   c l o c k   a t   i o e   r e g i s t e r 3 . 0 3 . 6 4 . 8 n s t i n h h o l d   t i m e   w i t h   g l o b a l   c l o c k   a t   i o e   r e g i s t e r 0 . 0 0 . 0 0 . 0 n s t o u t c o o u t p u t   d a t a   h o l d   t i m e   a f t e r   c l o c k 2 . 0 3 . 5 2 . 0 4 . 5 2 . 0 7 . 1 n s s p e e d :   - 1 s p e e d :   - 2 s p e e d :   - 3 1 0 k e   t b l   0 7 c external timing parameters [4]

 liberator cl10k50s (preliminary) page  13 ac electrical s pecifications cont. s y m b o l p a r a m e t e r m i n m a x m i n m a x m i n m a x u n i t t d i n 2 i o e d e l a y   f r o m   d e d i c a t e d   i n p u t   p i n   t o   i o e   c o n t r o l   i n p u t 4 . 1 4 . 6 5 . 9 n s t d i n 2 l e d e l a y   f r o m   d e d i c a t e d   i n p u t   p i n   t o   l e   o r   e a b   c o n t r o l   i n p u t 0 . 9 1 . 0 1 . 3 n s t d i n 2 d a t a d e l a y   f r o m   d e d i c a t e d   i n p u t   o r   c l o c k   p i n   t o   l e   o r   e a b   d a t a 1 . 8 1 . 9 2 . 3 n s t d c l k 2 i o e d e l a y   f r o m   d e d i c a t e d   c l o c k   p i n   t o   i o e   c l o c k 3 . 9 4 . 6 6 . 2 n s t d c l k 2 l e d e l a y   f r o m   d e d i c a t e d   c l o c k   p i n   t o   l e   o r   e a b   c l o c k 0 . 9 1 . 0 1 . 3 n s t s a m e l a b d e l a y   f r o m   a n   l e   t o   l e   i n   s a m e   l a b 0 . 1 0 . 1 0 . 2 n s t s a m e r o w d e l a y   f o r   d r i v i n g   a   r o w   i o e ,   l e   o r   e a b   t o   a   r o w   i o e ,   l e   o r   e a b   i n   t h e   s a m e   r o w 1 . 3 1 . 3 1 . 8 n s t s a m e c o l u m n d e l a y   f r o m   a n   l e   t o   i o e   i n   t h e   s a m e   c o l u m n 0 . 7 0 . 8 1 . 5 n s t d i f f r o w d e l a y   f o r   d r i v i n g   a   c o l u m n   i o e ,   l e   o r   e a b   t o   a n   l e   o r   e a b   i n   a   d i f f e r e n t   r o w 2 . 0 2 . 1 3 . 3 n s t t w o r o w s d e l a y   f o r   d r i v i n g   a   r o w   i o e   o r   e a b   t o   a n   l e   o r   e a b   i n   a   d i f f e r e n t   r o w 3 . 3 3 . 4 5 . 1 n s t l e p e r i p h d e l a y   f r o m   a n   l e   t o   i o e   c o n t r o l   s i g n a l   v i a   t h e   p e r i p h e r a l   c o n t o l   b u s 3 . 8 4 . 1 5 . 3 n s t l a b c a r r y d e l a y   f r o m   a n   l e   c a r r y - o u t   s i g n a l   t o   a n   l e   c a r r y - i n   s i g n a l   i n   a   d i f f e r e n t   l a b 0 . 1 0 . 1 0 . 2 n s t l a b c a s c d e l a y   f r o m   a n   l e   c a s c a d e - o u t   s i g n a l   t o   a n   l e   c a s c a d e - i n   s i g n a l   i n   a   d i f f e r e n t   l a b 0 . 3 0 . 3 0 . 5 n s s p e e d :   - 1 s p e e d :   - 2 s p e e d :   - 3 1 0 k e   t b l   0 9 c interconnect timing parameters [5]

 liberator cl10k50s (preliminary) page  14 ac electrical s pecifications cont. s y m b o l p a r a m e t e r m i n m a x m i n m a x m i n m a x u n i t t e a b d a t a 1 d e l a y   f r o m   d a t a   o r   a d d r e s s   t o   e a b   f o r   c o m b i n a t o r i a l   i n p u t 1 . 7 2 . 0 2 . 7 n s t e a b d a t a 2 d e l a y   f r o m   d a t a   o r   a d d r e s s   t o   e a b   f o r   r e g i s t e r e d   i n p u t 0 . 6 0 . 7 0 . 9 n s t e a b w e 1 w e   d e l a y   t o   e a b   f o r   c o m b i n a t o r i a l   i n p u t 1 . 1 1 . 3 1 . 8 n s t e a b w e 2 w e   d e l a y   t o   e a b   f o r   r e g i s t e r e d   i n p u t 0 . 4 0 . 4 0 . 6 n s t e a b c l k e a b   r e g i s t e r   c l o c k   d e l a y 0 . 0 0 . 0 0 . 0 n s t e a b c o e a b   r e g i s t e r   c l o c k - t o - o u t p u t   d e l a y 0 . 3 0 . 3 0 . 5 n s t e a b b y p a s s b y p a s s   r e g i s t e r   d e l a y 0 . 5 0 . 6 0 . 8 n s t e a b s u e a b   r e g i s t e r   s e t u p   t i m e 0 . 9 1 . 0 1 . 4 n s t e a b h e a b   r e g i s t e r   h o l d   t i m e 0 . 4 0 . 4 0 . 6 n s t a a a d d r e s s   a c c e s s   d e l a y 3 . 2 3 . 8 5 . 1 n s t w p w r i t e   p u l s e   w i d t h 2 . 5 2 . 9 3 . 9 n s t w d s u d a t a   s e t u p   t i m e   b e f o r e   f a l l i n g   e d g e   o f   w r i t e   p u l s e 0 . 9 1 . 0 1 . 4 n s t w d h d a t a   h o l d   t i m e   a f t e r   f a l l i n g   e d g e   o f   w r i t e   p u l s e 0 . 1 0 . 1 0 . 2 n s t w a s u a d d r e s s   s e t u p   t i m e   b e f o r e   r i s i n g   e d g e   o f   w r i t e   p u l s e 1 . 7 2 . 0 2 . 7 n s t w a h a d d r e s s   h o l d   a f t e r   f a l l i n g   e d g e   o f   w r i t e   p u l s e 1 . 8 2 . 1 2 . 9 n s t w o w r i t e   e n a b l e   t o   d a t e   o u t p u t   d e l a y 2 . 5 2 . 9 3 . 9 n s t d d d a t a - i n   t o   d a t e - o u t   d e l a y 2 . 5 2 . 9 3 . 9 n s t e a b o u t d a t a - o u t   d e l a y 0 . 5 0 . 6 0 . 8 n s t e a b c h c l o c k   h i g h   t i m e 1 . 5 2 . 0 2 . 5 n s t e a b c l c l o c k   l o w   t i m e 1 . 5 2 . 0 2 . 5 n s 1 0 k e   t b l   1 0 a s p e e d :   - 1 s p e e d :   - 2 s p e e d :   - 3 eab timing parameters [5]

 liberator cl10k50s (preliminary) page  15 ac electrical s pecifications cont. eab timing parameters [5] s y m b o l p a r a m e t e r m i n m a x m i n m a x m i n m a x u n i t t e a b a a e a b   a d d r e s s   a c c e s s   d e l a y 6 . 4 7 . 6 1 0 . 2 n s t e a b r c c o m b e a b   a s y n c h r o n o u s   r e a d   c y c l e   t i m e 6 . 4 7 . 6 1 0 . 2 n s t e a b r c r e g e a b   s y n c h r o n o u s   r e a d   c y c l e   t i m e 4 . 4 5 . 1 7 . 0 n s t e a b w p e a b   w r i t e   p u l s e   w i d t h 2 . 5 2 . 9 3 . 9 n s t e a b w c c o m b e a b   a s y n c h r o n o u s   w r i t e   c y c l e   t i m e 6 . 0 7 . 0 9 . 5 n s t e a b w c r e g e a b   s y n c h r o n o u s   w r i t e   c y c l e   t i m e 6 . 8 7 . 8 1 0 . 6 n s t e a b d d e a b   d a t a - i n   t o   d a t a - o u t   d e l a y 5 . 7 6 . 7 9 . 0 n s t e a b d a t a c o e a b   c l o c k - t o - o u t p u t   d e l a y   u s i n g   o u t p u t   r e g i s t e r s 0 . 8 0 . 9 1 . 3 n s t e a b d a t a s u e a b   d a t a / a d d r e s s   s e t u p   t i m e   u s i n g   i n p u t   r e g i s t e r 1 . 5 1 . 7 2 . 3 n s t e a b d a t a h e a b   d a t a / a d d r e s s   h o l d   t i m e   u s i n g   i n p u t   r e g i s t e r 0 . 0 0 . 0 0 . 0 n s t e a b w e s u e a b   w e   s e t u p   w h e n   u s i n g   i n p u t   r e g i s t e r 1 . 3 1 . 4 2 . 0 n s t e a b w e s h e a b   w e   h o l d   t i m e   w h e n   u s i n g   i n p u t   r e g i s t e r 0 . 0 0 . 0 0 . 0 n s t e a b w d s u e a b   d a t a   s e t u p   t i m e   t o   f a l l i n g   e d g e   o f   w r i t e   p u l s e   w h e n   n o t   u s i n g   i n p u t   r e g i s t e r s 1 . 5 1 . 7 2 . 3 n s t e a b w d h e a b   d a t a   h o l d   t i m e   a f t e r   f a l l i n g   e d g e   o f   w r i t e   p u l s e   w h e n   n o t   u s i n g   i n p u t   r e g i s t e r s 0 . 0 0 . 0 0 . 0 n s t e a b w a s u e a b   a d d r e s s   s e t u p   t i m e   t o   r i s i n g   e d g e   o f   w r i t e   p u l s e   w h e n   n o t   u s i n g   i n p u t   r e g i s t e r s 3 . 0 3 . 6 4 . 8 n s t e a b w a h e a b   a d d r e s s   h o l d   t i m e   a f t e r   f a l l i n g     e d g e   o f   w r i t e   p u l s e   w h e n   n o t   u s i n g   i n p u t   r e g i s t e r s 0 . 5 0 . 5 0 . 8 n s t e a b w o e a b   w e   t o   d a t a   o u t p u t   d e l a y 5 . 1 6 . 0 8 . 1 n s 1 0 k e   t b l   1 1 a s p e e d :   - 1 s p e e d :   - 2 s p e e d :   - 3

 liberator cl10k50s (preliminary) page  16 ac electrical s pecifications cont. external bidirectional timing parameters [5] s y m b o l p a r a m e t e r m i n m a x m i n m a x m i n m a x u n i t t i n s u b i d i r s e t u p   f o r   b i - d i r e c t i o n a l   p i n s   w i t h   g l o b a l   c l o c k   a t   a d j a c e n t   l e   r e g i s t e r s 1 . 5 2 . 2 3 . 6 n s t i n h b i d i r h o l d   t i m e   f o r   b i - d i r e c t i o n a l   p i n s   w i t h   g l o b a l   g l o c k   a t   a d j a c e n t   l e   r e g i s t e r s 0 . 0 0 . 0 0 . 0 n s t o u t c o b i d i r c l o c k - t o - o u t p u t   d e l a y   f o r   b i - d i r e c t i o n a l   p i n s   w i t h   g l o b a l   c l o c k   a t   i o e   r e g i s t e r 2 . 0 3 . 5 2 . 0 4 . 5 2 . 0 7 . 1 n s t x z b i d i r s y n c h r o n o u s   i o e   o u t p u t   b u f f e r   d i s a b l e   d e l a y 2 . 0 5 . 8 2 . 0 6 . 3 2 . 0 8 . 0 n s t z x b i d i r s y n c h r o n o u s   i o e   o u t p u t   b u f f e r   d i s a b l e   d e l a y ,   s l o w   s l e w   r a t e   =   o f f 2 . 0 4 . 7 2 . 0 5 . 3 2 . 0 7 . 2 n s s p e e d :   - 1 s p e e d :   - 2 s p e e d :   - 3 1 0 k e   t b l   1 2 c 02 dec. 2000: created new document 22 may 2001: corrected vccint table ac  t est conditions 481 w 35 pf v ccio output includes jig capacitance 481 w 5 pf v ccio output includes jig capacitance (a) (b)   3ns   3ns 3.0v 90% 10% gnd 90% 10% all input pulses 1 0 k e   d r w   0 2 481 w 481 w notes to  t ables revision history 1. during transitions, inputs may undershoot to -2.0v or overshoot to 5.75v for periods shorter than 20ns. otherwise, minimum dc input voltage is -0.5v. 2. device inputs may be driven before v ccint and v ccio are powered. 3. typical values are at v cc of 3.3 volts and ambient temperature of 25 oc. 4. guaranteed but not tested. characterized initially, and after any design changes which may affect these parameters. 5. internal timing delays are based on characterization, and cannot be explicitly tested. internal timing parameters should be used for performance estimation only. 6.  use ac test conditions set-up b for these parameters. a:  test fixture set-up a is for general testing. b:  test fixture set-up b is for high z testing (t zx# ).

 liberator cl10k50s (preliminary) page  17 ordering information p a r t   n u m b e r t e m p e r a t u r e   r a n g e p a c k a g e   t y p e s p e e d a l t e r a   e q u i v a l e n t c l 1 0 k 5 0 s t c 1 4 4 - 3 c o m m e r c i a l 1 4 4 - p i n   t q f p - 3 e p f 1 0 k 5 0 s t c 1 4 4 - 3 c l 1 0 k 5 0 s t c 1 4 4 - 2 - 2 e p f 1 0 k 5 0 s t c 1 4 4 - 2 c l 1 0 k 5 0 s t c 1 4 4 - 2 x * - 2 e p f 1 0 k 5 0 s t c 1 4 4 - 2 x c l 1 0 k 5 0 s t c 1 4 4 - 1 - 1 e p f 1 0 k 5 0 s t c 1 4 4 - 1 c l 1 0 k 5 0 s t c 1 4 4 - 1 x * - 1 e p f 1 0 k 5 0 s t c 1 4 4 - 1 x c l 1 0 k 5 0 s q c 2 0 8 - 3 c o m m e r c i a l 2 0 8 - p i n   p l a s t i c   q f p - 3 e p f 1 0 k 5 0 s q c 2 0 8 - 3 c l 1 0 k 5 0 s q c 2 0 8 - 2 - 2 e p f 1 0 k 5 0 s q c 2 0 8 - 2 c l 1 0 k 5 0 s q c 2 0 8 - 2 x * - 2 e p f 1 0 k 5 0 s q c 2 0 8 - 2 x c l 1 0 k 5 0 s q c 2 0 8 - 1 - 1 e p f 1 0 k 5 0 s q c 2 0 8 - 1 c l 1 0 k 5 0 s q c 2 0 8 - 1 x * - 1 e p f 1 0 k 5 0 s q c 2 0 8 - 1 x c l 1 0 k 5 0 s q i 2 0 8 - 2 i n d u s t r i a l - 2 e p f 1 0 k 5 0 s q i 2 0 8 - 2 c l 1 0 k 5 0 s q c 2 4 0 - 3 c o m m e r c i a l 2 4 0 - p i n   p l a s t i c   q f p - 3 e p f 1 0 k 5 0 s q c 2 4 0 - 3 c l 1 0 k 5 0 s q c 2 4 0 - 2 - 2 e p f 1 0 k 5 0 s q c 2 4 0 - 2 c l 1 0 k 5 0 s q c 2 4 0 - 2 x * - 2 e p f 1 0 k 5 0 s q c 2 4 0 - 2 x c l 1 0 k 5 0 s q c 2 4 0 - 1 - 1 e p f 1 0 k 5 0 s q c 2 4 0 - 1 c l 1 0 k 5 0 s q c 2 4 0 - 1 x * - 1 e p f 1 0 k 5 0 s q c 2 4 0 - 1 x c l 1 0 k 5 0 s f c 2 5 6 - 4 c o m m e r c i a l 2 5 6 - p i n   f b g a - 4 e p f 1 0 k 5 0 s f c 2 5 6 - 4 c l 1 0 k 5 0 s f c 2 5 6 - 3 - 3 e p f 1 0 k 5 0 s f c 2 5 6 - 3 c l 1 0 k 5 0 s f c 2 5 6 - 2 - 2 e p f 1 0 k 5 0 s f c 2 5 6 - 2 c l 1 0 k 5 0 s f c 2 5 6 - 2 x * - 2 e p f 1 0 k 5 0 s f c 2 5 6 - 2 x c l 1 0 k 5 0 s f c 2 5 6 - 1 - 1 e p f 1 0 k 5 0 s f c 2 5 6 - 1 c l 1 0 k 5 0 s f c 2 5 6 - 1 x * - 1 e p f 1 0 k 5 0 s f c 2 5 6 - 1 x 1 0 k 5 0 s   t b l   0 2 a *   c o n t a c t   y o u r   l o c a l   c l e a r   l o g i c   r e p r e s e n t a t i v e   f o r   a v a i l a b i l i t y .
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