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Design and development of high 
speed V L S I  ar c hitec tu r es for  high 

ener gy  phy sic s
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Talk Presentation

� Overview on Electronic Devices

� Pipeline Architecture: Example (5 slides)

� T he Pro b lem o f  T rig g ering  in H ig h Energ y  Phy sics 
(2  slides)

� A T y pical D ig ital D esig n F lo w

� T he 4 -I nput F uz z y  Pro cesso r (4  slides)

� S ilico n D rif t Electro nics F o r AL I C E I T S  (5 slides)

� C o ntro l Electro nics f o r N EM O  (2  slides)
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Overview on Electronic Devices

� Application Specific Integrated Circuits - ASICs

� F ield P rogram m ab le G ate Array s - FPGAs

� Digital Signal Processors - DSPs

� G eneral Pu rp ose M icrop rocessors

� O th er d ev ices ( p A SI C s,  etc. )
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Pipeline Architecture
Su p p ose a giv en task  tak es a long 
tim e com p ared  to th e clock  p eriod
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Pipeline Architecture

I �  1  d ata m u st � e p rocessed  th e s* stem  tak es
	 
 � � � � 
 
 P� � � � � � � ith ou t u sing 

a P� P� � � �� arch itectu re

( or e2 am p le th e task  tak es 1  clock  p eriod s
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Pipeline Architecture

Su p p ose th e task  is d iv id ed  into 
� 
 P� P� � � �� 
 P� A� � � 
 carried  ou t at 

th e sam e tim e on d i� � erent d ata
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Pipeline Architecture

� h e
P� P� � � ��
arch itectu re 

tak es
� 
 � � � � 
 


P� � � � � � 
 � or 
carr* ing ou t 
th e sam e task
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Pipeline Architecture
3 ith  � d ata,  P ( 4 5 6 ) p ip eline p h ases,  th e p ip eline 

arch itectu re tak es G� P� ��� clock  p eriod s instead  o�  

 � P� �
 p eriod s o�  a non p ip eline one 
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A Typical 
D ig it al 
D e s ig n  
F lo w
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P r o c es s o r
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The 4-I n p u t  F u z z y  P r o c es s o r
• F o u r  7 -b i t  7 -F u z z y -S e t  I n p u t s
• O n e  7 -b i t  1 2 8 -F u z z y -S e t  O u t p u t  
• 2 4 0 1  F u z z y  R u l e s
• 4      1 6  A c t i v e  R u l e
• 8 0      3 2 0  n s  I / O  D e l a y
• 5 0  M H z
• E S 2  0 . 7  µm  D  D M S P
• 1 3 0 0  m W  @  5 0  M H z
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B o n d i n g s
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The 4-I n p u t  F u z z y  P r o c es s o r
P O W E R  & G R O U N D

interdigitized 200 µm w i d e  w i r e s
E S 2 d i g i t a l  0. 7 µm
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The 4-I n p u t  F u z z y  P r o c es s o r
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S i l i c o n  D r i f t  E l ec t r o n i c s  F o r  A L I C E  I TS
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Silicon Drift Electronics For ALICE ITS
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Silicon Drift Electronics For ALICE ITS
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Control Electronics for NEMO
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Control Electronics for NEMO
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