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(54)  LCD  driver  and  control  unit. 
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©  A  LCD  controller/driver  utilizes  a  bi-direc- 
tional  data  ring  to  enable  quick  and  easy  data 
alteration  and  shifting.  The  controller/driver 
couples  cascaded  segment  drivers  (32,  34)  to  a 
row  data  serial  interface  (24)  which  links  the 
drivers  with  a  micro-processor  unit  (MPU)  (18). 
The  cascaded  segment  drivers  coupled  to  the 
row  data  serial  interface  define  the  bi-direc- 
tional  data  ring.  Display  data  input  into  the 
segment  drivers  may  be  altered  by  shifting  the 
data  into  the  data  ring  and  transmitting  such 
data  to,  or  through,  other  segment  drivers  and 
to  the  row  data  serial  interface,  where  the  data 
is  altered  by  inputs  from  the  MPU.  Two  data 
rings  are  established  by  coupling  the  respective 
segment  drivers  in  series  with  the  row  data 
serial  interface.  The  two  data  rings  generally 
operate  independently.  However,  when  data  is 
to  be  transferred  from  one  screen  to  another, 
such  as  during  a  vertical  scroll,  the  two  data 
rings  are  coupled  together  and  the  data  is 
transferred  serially.  The  data  rings  allow  for 
easy  alterations  and  smooth  scrolling  in  both 
the  horizontal  and  vertical  directions. 
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