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DCD~, SYNC � � � � � � �  � �  � � � � �� � � � �� � � � �  � �  � � � � � 	 � 
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  � 
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� � � � � 
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� � � � �  � � � . � /	  & 
 � � � 
 � 
 � �� � �   � �� � 
 � � � � � � � � � � � �  

 � � � � �� � � � �
  
 � � � � �  

 64 

·  Bisync. . � � �  � � � � 
 �  Monosync � �  
 �  � �� � � � �  � 
 � �  � 	 � 
 � �  � 
 � 
 � � �&� 
 � � � �  
2 � 
 � � � � � � � � � � � � � � 
 � � � �  � 
 � � � � � �� � � �  � 
 � �  � � � �  
 � 
  � � � 	 
 � 
  � � �� � � 
 � � � �  
� � � � 
 � � � �� � � �  � �  � 
 
 � � �  � � 
  �  � 	 � 
 � �  	 � � � � � � � � � � 
 � 	 � � 
 �  � 
 � 
 �  
� � 
 � � � � � 
 	 �  WR6, WR7. 

·  External Sync. - 
 � �  � � 
 � � 
 � � �  � 
 
 �  �  � 
 � � � � � �� � � �  � � 	 � � � 
 � � � � �  � � � � ��  
� #� 
 � � �� �  � � � �� �  �  � � � ��  � � � � � � � � �� � 
 �  � � � �  SYNC~ 
 � 
  � 80 SIO � 
 � �  
� � �� � � 
 � � � � 
 � � � � � �� � � � . 

 
- �  � � � �  � � � �� 
 � � �  � � 
 �  
 � �  � � � �� � � � �� � �  �  � 	 � 
 � �  � �� 	 � � � 
 � � � �  Hunt Mode 

(- � � � �  2-35) � � � 
  � � � � � � � � � � �  � � �� � � � � � � � � � � � 
 � � �  � 
 � � � � � �� � � � . $ � � �  
� � �
 � 
 � � � � � 
 � � � � � �� � � �  � #	 � � � 
 � � � � �  Hunt Mode � � � �  � � � �  � � � � �  � � � � � 	 � � �  � � � 
CRC � �� � � � � � ��  � � � � 
 ��  3 � � � �� 
 ! � � �� .  
 

 
 

- � � � �  2-37. , 	 � � � � � � � � � � � � � �  � � �� � �� � � �� �  
 

� � 
 �  
 �  � � � � � � � �  � � �� � �� � � ��  �  � � � � � � � �  � � � � � � � �  � �� � � � �� � � � 
 � �  � /�  � �  
� � � � � � 
 � �  � � � � � � �  � � � �  � � � � 
 � � �  � � � � � 
 � � �  � �
 �  � �  
 �   � � � � ��  � �� � � � � �  � �
 �  � �  

 �  � � � � �  
 � �  � � � � � � �  WAIT~/READY~. ' � � �� �  �  � � � � � � � �  � �  � � 	 � � � � �  
� � � � 
 	 � � � � � 
 � 	 � � ��  � � � � � 
 � � � �  � � � � �  � � � �  �  � /�  � � �  	 � � � � � � � �  � � 
 � � �  � 
 � �� � � 

 � � � � � � �  � � �� � � �  � �  � 
 	 � � � � 
 � � � � � �� � � � �  � � � � � 
 � � � �  SYNC �  
 �  CRC 
 � �  
� � � � � 
 � � � �  � � � � � 	 � � �  � � 
  � 
 � � � � � � �  � 	 � � � � � � �� �  
 �  � 
 �� � �  � � � � � 
 � � � � � � �  � � �  
SYNC � � � � � 
 � � � � . . � � �  � � � � �  
 �  #� � �� � � �  
 � � � � � �� � � �  � �� �  � 	 � �  
 �� � �  CRC 



� � � � �  � � � . � /	  & 
 � � � 
 � 
 � �� � �   � �� � 
 � � � � � � � � � � � �  

 � � � � �� � � � �
  
 � � � � �  

 65 

� 
 
 �  � � � � � � � �  � �� � � � � � � � � � � �! � 
 � �  
 �  Transmit CRC Enable bit. � �  bit � 
 
 �  � � � � � � 
� �  � � � � � � � � � � �� � � � � �  � � �  � � �� 
 � � � � �  � �  � � � � � � �  
 � � � �  � � � � �� �  
 �� 	 �  � 
 � �  

 � � � � � �� � �  
 � 
  CRC.  

"  � � �� 
 �� � �  
 � � � � 
 �� � � �  
 � �  � � � � � � � �  � �� � 
 � � � �  
 � �  � � � � � � � � � � �� � �  
 � 
  
RTS bit � � � 
 � �  � � � 
 �� ! �  � �  
 � �  � � � � � � �  � �� � � � ! � .  

- 
 � �  � � � � 	 � 
 �  � � � �  � �� � � � � � �� � � � �� � �  � � � � � � �  � �  � � � �� �  
 � 
  � � � � � � � �  

 � � � � � 
 �  � � � #� �  � � �� � � 	 �  � ��  � �  � �� � � � �� � � � �  � /�  � � � 
 �� �  � �  
 � �  � � � � � � � � � �  
� � � � �  � � � �  � � � � � 
 � � � : 
 

·  "  � /�  � � 	 � � � � � �  � �� �  
 � 
  � 
 � � � �  
 �  Z80 SIO (polled mode). 
·  "  � /�  � �� � � � �� �
 � � � �  � �� � � � �  � ��  
 � �  � � �#�  
 � 
  � � ! 
 � 
  � � � � � 
 � � �  � � � � 
 �  

� 
 � 	 � � ��  � ��  � &� � 
 � 
 �  � � � � � � � 
 �  � � 	 � � � � 
 � �  
 �  � � � �  WAIT~/READY~. 
� � � � �� �  � 
 � � � � � �  � � � �  Overrun error � � � End of Frame � � � � � � �  � �  
� � � � � � 	 � � 
 �  � �� � � � 	 � . 

·  "  � /�  � �� � � � �� �
 � � � �  � �� � � � �  � ��  � � � �  	 � � �  � � � � � 
 � � �  � � 
  � 
 � � � �. $ �  	 � � � 
� 
 �  � � � � � � � �  �  � �� � � � �  � 
 � � � � � � 
 � � � � �  � �� � � � � 
 �� �  � �� � � 
 � � �  � � 
 
 �� � �  
� #
 � � � 	 
 � � � � . 

 
( ��  
 � �  
 � � � � � �� � �  � � � 	 � � � � �  
 � 
  CRC � � 
 �  
 �  � � � �  
 �  bit Receive CRC 

enable � � 	 � � � � �  � � � � � � � � �� � � � 
 � �  � � 
 � � � � � �  � 
 �� � �  � ��  � �  � � � �� � � � � � �  � 
 � �  

 � � � � � �� � �  � � � �  � � � � � � � �
 � 
 � �  
 �� 	 � .  
 

2.8.3.3.3 � � � � � � 
 �  � � �� � �
 � 
 ��  � � �� � � � 
  bit (SDLC, HDLC) 
 

- 
 � �  � � � � � � � � �  � 
 
 �  � #� 
 � &� � 
 � � � � � �  � � �  � � � � � � ��  � � 
 � #�  
 � 
 �  
� � � 
 � � � � � �  � � � � � � � � �  � � �� �� � � �  � � �� � �� � � �� �  � � � 
  � � � �  �  � 
 � � � � � �� � � �  
� � �
 
 � � � � � 
 � � � �  � � �� � � �  bit. $ 
 
 �  � �� � � 
 �  IBM Synchronous Data Link Control 
(SDLC) � � � 
 �  High level synchronous Data Link Control (HDLC). 3� � � � 	 � � �  
 � �  
� � � �� 
 � 
 � �  
 � 
 �  � �  � � � � � �  � � � 
 � � 	 � � �� �  � � 
  � � � � � � �  
 �  SDLC � � � �� � � � 
 �  � � � � 
 �  
HDLC. 

' � � �� �  
 �  SDLC � �� � � � � � � � 	 � �  � �  � � �� � � �  bit 
 � � � � � � � � � � � � 
 � � �  � 
 � � �#��  
� 
 �  � � � � �  
 � 
  � � � 	 
 � 
  (frame) � � �  
 �  Bisync. . � � �  � 
 �  Bisync 
 �  � � � 	 
 �  #� � �� � � � 
� �  � 
 � � � � � �� 	 � � 
 �  � � � � � 
 � � � �  � � 
  � � � � � &� � 
 � � SYNC, 	 
 � � � � � � 
 �  SDLC 
 � � � � � � 
� ��  � 
 � � � � � �� 	 � �  � � � � � 
 � ��  bits (flag) 
 �  � � � ��  «� � � � � � � � 
 � » 
 � �  � � � �  � � � �  frame. 
* � , � 
 �  - � � � �  2-38 �  � � � � � 
 � ��  � 
 
 �  � �� � � 
 �  0111 1110. , �  
 � �  �� ��  � � � � � 
 � ��  
� 
 � � �� ! �  � � � �� �  � � � �� � � � � �� � �  
 �  frame.  

� �  � � � 
 � � �  � � � ��  � � 
  � � � � � 
 � � � � 
 � �  � � � �  
 � 
  � � � 	 
 � 
  � �� � � �  � �� � � 
 � � �  

 � 
  � � � � � � � 
 �  
 � 
  � � � � � � 
 � � . "  � � � � 	 � 
 � �  � 80 SIO 	 � � � 
 �  � 
 � � 
 � 
 � 
 �  � �  
� � � � � � ! � � � 
 �  � � � ��  
 � �  � �� � � 
 � � � �  � � � � �  
 �  � 
 � � � �� � � � �  
 � �  � �� �  
 � 
 . , �  � 
 
 �  

 � �  
 � � � �  � � � � � � � �  � � � � � � 
 � � �  � �  � � � � � �� � � 	 � �  � � � 	 
 �  � �  � � �  � � � 
 � � � � 
 � � � �  
� 
 
 � � . � � � � �� �  � �  � � � � � � � �  � �  � � � � � 
 � � � � � � 
 �  � �  � � � �� &� 
 � �  � 
 
 �  � � � � � 	 � � 
  � 
 � 
� 
 �  � � � � � � � � � � �  � � � 
 � � � � � �  	 � � 
 � �  	 � � �  � � � � 
 � � 	 �  � � � 	 � � �  � � � � 	 � 
 �  (�  � � � � � �  
TxD 
 � 
  � � � �  Z80 SIO � 
 � � 	 � 
 � � � �  
 �  � � � � � �  RxD 
 � 
  � � � 
 � � � 
  � � � � � 
 �� 
 � � � � ). 
+ � � � �� � � � �! � 
 � �  � � � �  
 �  SDLC � 
 �  Z80 SIO � � � � 
 � � 	 � � 
 � �  modem �  � � � �� �  	 � �  
� � 
 � � � � � �  � 
 � �� �  � 	 � �  (physical module) � 
 � �  	 #� � �  
 � 
  
 �  � �� � � 4� � � � � �� 
 �� �  



� � � � �  � � � . � /	  & 
 � � � 
 � 
 � �� � �   � �� � 
 � � � � � � � � � � � �  

 � � � � �� � � � �
  
 � � � � �  

 66 

� � � 
 � � �  � � � � � � � �  � 
 � � � � � � � �  � � � � ��  � �� 
 
 � . , � 
 �  
 �  � �� � � 
 � � �  � � � � � 
 � � � 
 �  
� � � ��  
 � �  � � � � � 	 � � �  (� � 
  � � � � � � � �  � � � �� � �  � � � � � � � � � �� � 	 � �  � � � � � � � � ��  
� � 	 � � � 
 ) � � � 
 �  � � � ��  � � � �� � � � �  CRC � ��  
 � �  	 � � � � �  
 � �  � � � ! � . 
 

 
- � � � �  2-38. , � � � �  � � � �  SDLC frame 

 
� � 
 �  
 � �  � � � �� � � � �� � �  
 � 
  � 
 � 
 � � � 
 � �  � �  � � 	 � � � � �  � � � � � � � � �� � � � 
 �  

SDLC, 
 �  � � � � 
 �  Request To Send � � � Data Terminal Ready, � �  � � �� � � � � 
 �  SDLC 
CRC � � � 
 ! � 
 � � , � �  � � �� 
 � � 
 �  � � � � �  � � � � � 
 � � � , � �  � � � � � � � � �� � � � �  � � � � 
 � � � � � � �  
� �� � � � 	 �  � � � . "  � /�  � �� � � � �� �
 � � � �  � �� � � � �  � 
 � �  �  � � 
 � � � � � 
 � �  � � 
  � � � � � � 
 � � 
 �  
� � � � � 	 � �  � � � �  � � � � 
 � � �  � �� � � � � � �� �  � � � � � � � � � � �  � � � 
 � � � 	 �  � � � � � 
 � � � . $ �  
� � � � � ’  � 
 
 �  �  � /�  � � �  � � � � � � � 	 �  � � � � � 
 � � �  � �  � � � � � � � � underrun � � 
 � � 
 � � �  � � � �  
� � � � 
 � � �  
 � 
  
 � 	 � � � 
 � �  � � � 	 
 � 
  � �  
 � � � � 
 �� 
 � � � � � �  � � � � 
 � � � � 
 �  � � � ��  CRC. , �  

 � �  
 � � � �  � 
 
 �  � � �  � � � �� &� � 
 � � � �� �� 	 �  � � � � �  � � � �  � �� � �� � � �� �  � ��  � �  � � � � � � � � 
 �  
Z80 SIO �  
 � � � � 
 �� � � �  � � � 	 
 � 
 . , � 
 �  
 � �  � � � � 
 � � �  
 � 
  CRC � � � 
 � 
  flag �  � /�  
� �� � � � 
 � � 
 � �  � �  � �� � � � �� � � � � 
 � �  � � � � 
 � � �  � � � �  � � �� � � � � �� 
  � � � 	 
 � 
  � � � � � � � �  
#� � �� � � � �. 

"  � � � � 	 � 
 � �  � � 
 �  
 � �  � � � �� � � � �� � �  � �� 	 � � � 
 � � � �  Hunt mode � � � 
  � � � � � � 
� �   � � � flag � 
 �  � � � � � �  RxD. � �  flag � � 	 � � � � �  	 � � � 
 �  � � � � �  � � 
  � �� � � 
� � � � � � � 
 � 	 � �  � 
 �  WR7, � � !  �  � �� � � 
 � � �  
 � 
  � � � 	 
 � 
  � � 	 � � � � �  
 � �� �� &� � � �  � � � �� �  
� � 
  � �� � � � � � � � � � 
 � 	 � �  � 
 �  WR6. $ �  � � � � � � � � �� � � � 	 � �  � � 
 � � � � � �  bit � � � � � � � �  
� �� 	 � � � � �  � � � � 	 � 
 � �  � �  � � 
 � � 
 � � �  � � 	 � � � 
  � �� � � 
 � � � �  � � � 
 �  � �  � � � � � � � � � � � 
 �  
� 
 � � ��  
 � �  � � 
 � � � � � �  � � � � � 
 � � � �  � � � � � 	 � � �  � 
 � �  � � � � �  � � � �  � � � �  � �� � �� 
 ! � � � 
� 
 � � 
 
 �  � � � 
 � � � � � 
 � � � ’  � 
 
 � � . $ �  � � �  
 � �� �� &� 
 �  � � � �� 
 � � � � � ��  � � � 	 
 � 
  � �  
� � � � 	 � 
 �  � � � � � �� 
 � 
 � � �  � � 
 � � � � �  � � � �  � � � � 	 � 
 � �  #� � � � � � �� � � � �  � � 
 � � 
 � � �  Hunt 
� � � � � � 
 � �  � ��  
 �  � � � � � � �  flag � � � � �  � � � 	 
 � 
 . $ �  � � �  � � � � � � � � �� � � � � � � � � � 
  �  
	 � � � � � �  � �� � � 
 � � � �  
 � 
 �  � �� � � �  � �� � � 
 � � �  � 	 � �  � 
 �  � � � 	 
 �  � �  � � 
 �� � 
 � � �� � � � � �  
� � � � �  � � � � � 
 � � � �  � � � � � 	 � � � . 

"  � /�  � � � � � � � �  � �� � � � �� � � � � ��  
 � �  � � �#�  � � � 	 
 � 
  � �  � �� � � � �  � � 
 �  
 � �  
� � ! 
 �  � � � � � 
 � � �  ! � 
 �  � �  #� � �� � � � � � � � � �  � � 
 � � � � �  � � � � � 	 � � � . - �  � ��  
 	 
 � ��  
� � 
 � � � � �  � � � � � � � � �� � �  � �  � �� � � � �� � � � � �  � �� � � � �  � �  � 
 � � � � 
 �  
 	 � � �  
 � 
  � � � 	 
 � 
  �  
� �  � � � � � � � � � � � � � �  � � 
 �  
 �  � � 
 � � � � � . 2 � � � � � � � � �� � �  �  � 
 � � 
 � 
 � 
 �  � �  
� � � � � � ! � � 
 � � �  � /�  � �  � � � �  � � �#�  � � � � � 
 � � �  � �  #� � � � �� 
 �  � �� � � � � . � 	 � � � , �  � /�  
� � � � � � � �  � � �  � � � �� 	 � � � � � � � � � 
  � �� � � � 	 �  � � � �  � �  � � 	 � � � � � �  � �� �  
 � 
  � 
 � � � �  � �  
	 � � � � 
 � � � � � � � � ��  � � �� � � � � ��  � � � 	 
 �  �  � � � � �� �  � 	 � �  � � � � � 
 � � � �  (polled mode). 
. 
 � �  � � � � � � 
 �  flag � � � � �  #� � �� � � � �  
 � � � � � �� � � �  
 � 
  CRC �  � � � �� �  � � � � � � � ! � � 
 � � 
� 
 �  
 	 � � �  
 � 
  � � � 	 
 � 
  
 �  � � � ��  � � � �� � �  � � � � � � � 
 �  � � � �� �  CRC � � 
  	 � 
 � �� �  �  
� � � � 
 � � 	 � � . � � 
 �  � 
 � 	 � � ��  � 
 �  � � � 
 	 � � � � �  
 � �  � � � #� �  
 � 
  CRC � 
 � 
 � � � � � �&� � 
 � � 
� � 
 �� 	 �  
 � �  � � � � � 
 � � � �  � � � � � 	 � � �  � � � 
 � 
  � � � �� � �  CRC. , � 
 �  
 � �  � � � � � � � � � �  



� � � � �  � � � . � /	  & 
 � � � 
 � 
 � �� � �   � �� � 
 � � � � � � � � � � � �  

 � � � � �� � � � �
  
 � � � � �  

 67 


 � �  � � � #� �  � 
 �  � � � ��  
 � 
  CRC � �  � � 	 � � � � �  
 � � � � � � �  
 �� �  0001 1101 0000 1111. " � 
� � �  � 
 
 � � � � � � � 
 � � � �  
 � 
  CRC � �  � � 	 � � � � �  � ��  � � 
 � � �  � � �  
 � �  � /�  � ��  � �  
� � � � � �� � � �  buffer 
 � 
  Z80 SIO. 
 

2.8.3.4 � � � � � � � � � � 	  � � 
  Z80 SIO 
 

1  � �� 
 � 
 � � �� � � 
 � � �  � � � �  � � 
 � � � � � 
 �  
 � 
  Z80 SIO � � � � � �&� 
 � � � � � 
 � � � �� �  
� � �  
 ��  � � � � � 	 �  B/A~ � � � C/D~. 
 
C/D~ B/A~ 5 � �
 � 
 � � ��  
0 0 � � 
 � � � � � 
 � �  � � � � � 	 � � �  
 � 
  � � � � � �� �  $  
0 1 � � 
 � � � � � 
 � �  � � � � � 	 � � �  
 � 
  � � � � � �� �  % 
1 0 � � 
 � � � � � 
 � �  � � 	 � � � 
 /� � 
 � � 
 � � � �  $  
1 1 � � 
 � � � � � 
 � �  � � 	 � � � 
 /� � 
 � � 
 � � � �  % 
 

" � � � 
 � � � � � 
 	 �  � � 	 � � � 
  � �� � � � � � � � � �� � � � � 
 � � � � � 
 	 �  (WR0-WR7) � � !  � � 
� � 
 � � � � � 
 	 �  � � 
 � � 
 � � � �  � �� � � � � � �  � � � � � � � � �  (RR0-RR1). 
 

2.8.3.4.1 WR0 
 

� �  � � � ��  D0-D2 
 � 
  WR0 � � � � � �&� 
 �  � � �� �  � � 
 � � � � � 
 � �  � �  � � � � � � � 
 � � �  
� �  � � � � � � � � � 
 � �  � � 	 � � �  � � � � � � �  � � � � � 	 � � � �  
 � 
  Z80 SIO. � �  � � � ��  D3-D5 
� � �&� 
 �  � ��  � � �  
 ��  7 � �� � � 	 �  � � 
 � � 	 �  � � 
  � � � �� � � �&� � 
 � � � 
 �  - � � � �  2-39. 1  Send 
Abort � � � � �� � � � �� �
 � � � � �  
 �  SDLC � ��  
 � �  � � � � 
 � � �  8 �  13 � � � � �  � � 
  
� � � � � � � �&� � 
 � � � � �  
 � �  � � � � 	 � 
 �  � �  � � 
 � � �  � � � � � �� � �  
 � 
  
 � 	 � � � 
 � �  � � � 	 
 � 
 . 1  
Reset Exit/Status Interrupts � � �
 � 	 � � � #� � �  � �� � � � 	 �  � � 
  � � � 	 � � � � 
 � � � � �  � � � � � 	 �  
� � 	 � � � 
  � � � �  �  DCD. 1  Channel Reset � � � �� � � � �� � #� � �  
 �  
 � 	 � � �  � � � � � � 
 �  � � � ��  
� � � � � �&� 
 � � � � �  
 �  � � � � � �  B/A~. 1  Enable Int on Next Char � � � � �� � � � �� �
 � � � �  	 � � � 
� � �� � � � � � �� � � � �  � � � �  � 
 � �  � � ! 
 �  � � � � � 
 � � �  � � � �  � � � 	 
 � 
 . , �  � 
 
 �  
 � �  � � �� � � �  
� � � � � � � �  � � � � � � � � � � �� � � � �  � � � � � 
 �  
 �  � � � �  
 � 
  � � � � � � � 
  � � � � � 
 � � � .  

1  Reset Tx Interrupt Pending � � � � �� � � � �� �
 � � � 
 �  
 	 � � �  � � � �  � � � 	 
 � 
  � ��  � �  
� � �  � � � � � � � � � � � � �  � �� � � � �  � 
 � �  �  transmit data buffer � � �� � � � � � �� �  � 	 � � � � �  
#� � �� � � � � 	 � �  � 	 �  � � � 	 
 � . 1  Error Reset � � 
 � � �  � � � � �� � � � �� �
 � � � ��  � �  � � � � � � 	 � � � 

 �  flags 
 � 
  � � 
 � � � � � 
 �  � � � � � � � � �  � � 
  � � �� � � 
 �  � 
 � 	 � � � � 
 �  � � Overrun �  Parity 
� � � � � � . 1  Return From Interrupt � � 	 � � � � �  � � 
 � � � �
 � � � � 
 �  
 �  
 	 � � �  
 � �  
� #
 � � � 	 
 � � � �  � �� � � � � �  
 � 
  � � � � � �� �  $  � � 
 ’  � � 
 �� 
 � �� ��  � �  
 � �  � � 
 � � �  RETI. � �  bit 
6 � � � 7 � � � � � � �  � � � �� � � � �� � �  
 � 
  CRC generator � 
 � �  � � � � � � �  � � � 
 � 
  CRC 
checker � 
 � �  � � � � 	 � 
 �  � � �
 � 
 � � ��  � � 
  � � � �
 � �
 � � � �  � �� � 
 � � � 
 � �  #� � �� � � � �  
� � � � 
 � � �  �  � � � �  � � � �  � 	 � 
  � � � 	 
 � 
 . 



� � � � �  � � � . � /	  & 
 � � � 
 � 
 � �� � �   � �� � 
 � � � � � � � � � � � �  

 � � � � �� � � � �
  
 � � � � �  

 68 

 
 

- � � � �  2-39. � �  � � � ��  
 � 
  WR0 
 

2.8.3.4.2 WR1-WR2 
 

� �  D0 � � �
 � 	 � � � � �� � � � 	 �  � � 
  � � � 	 � � � � 
 � � � � �  � � � � � 	 �  � 
 ��  � � � � � 	 �  
DCD~,CTS~, SYNC~ �  � � 
 �  
 � �  � � �� � � 
 � �  Abort � � � � � 
 � �� � , �  � � 
 �  
 � �  � � � �  
SYNC �  CRC � � � � � 
 � � � . � �  Tx Int Enable (D1) � � �
 � 	 � � � � �  � � � � � � � � � �  � �� � � � 	 �  
� 
 � �  �  transmit buffer � �� � � � � � �� � . � �  Status Affects Vector � � � � �  
 �  � � � � � � % � � � 
� 
 � �  � �� � � 1 � � �
 � 	 � � � � �  � � 
 �  � � � � 
 � � 
 �  � �� � 
 � � �  � �� � � � � �  � � 
  � �� � � 
� � � � � � � 
 � 	 � �  � 
 �  WR2 � � � � � � �  � �  
 �  � � ��  � �
 ��  � � � � � � � � �  � �� � � � �  
(� � 
 �  � � � � � 
 � � 
 �  bits V1-V3 
 � 
  WR2, � � �  - � � � �  2-41). $ �  
 �  Status Affects 
Vector � �� � � 0 
 � 
 �  � ��  � � � �� � � � � 
 �  � �� � � � �  � � � � �
 � � �  �� ��  � � 
 
 �� �  � #
 � � � 	 
 � � � �  
� �� � � � � �  � � 
  � �� 
 � 
 � � �� � � 
 � �
 � � � � �  
 � �  
 �� �  � � 
  � �� � � � � � � � � � 
 � 	 � �  � 
 � �  WR2. 
� �  � � � ��  D3-D4 � � � � � �&� 
 �  � � 
 �  � �  � � � � � � � � � � �� � � � �  � � 
 �  
 �  � � � �  � � � �  � � � 	 
 � 
 . 
� 	 � � � , 
 �  D7-D5 � 
 � � �&� 
 �  
 �  � �  
 �  � � � �  WAIT~/READY~ � �  � � � � �� � � � �� � � � � �  
WAIT �  � �  READY.  



� � � � �  � � � . � /	  & 
 � � � 
 � 
 � �� � �   � �� � 
 � � � � � � � � � � � �  

 � � � � �� � � � �
  
 � � � � �  

 69 

 
 

- � � � �  2-40. � �  � � � ��  
 � 
  WR1 
 

 
- � � � �  2-41. * � �  � � 
 �  � � � � � 
 � � 
 � ��  bit 
 � 
  � �� � � � � � 
 � �  � �� � � � � �  � 
 � �  WR2 � 
 � �  


 �  Status Affects Vector 
 � 
  WR1 � �� � � � � � � � �  
 

2.8.3.4.3 WR3 
 

� �  � � � ��  D0 
 � 
  � � 
 � � � � � 
 �  � 
 
 � �  � �� � � �  � � � �� �  � � � � � � � � �� � �  
 � 
  
� � � � � �� �  � � � � � . � �  D1 � � � � � � � � 
 � �  � � � �  � � � �  
 � �  SYNC � � � � � 
 � � � �  (� �  
� � � 
 � � �  
 � 
 �  � 
 � �  Rx Data buffer). � �  � � � ��  D2 � � � � � � � � �� � 
 � �  	 � � � � �  � �� � � 
 � � � �  
� � � 	 
 � 
 . $ �  �  � �� � � 
 � � �  
 � 
  � � �  
 � �� �� &� � � �  � � � �� �  � � 
  � �� � � � � � � � � � 
 � 	 � �  � 
 � �  
WR6 �  � � �  � �� � � broadcast � �� � � 
 � � �  (1111 1111) 
 � 
 �  �  � /�  � � �  � �� � � � �� �
 � � � �  
� �� � � � �  � �  � � � � � �  � � 
 � 
 �  
 � � � � �� � 
 �  � � � � � 
 � � � �  � � � � � 	 � � �  
 � 
  � � � 	 
 � 
 . � �  D3 



� � � � �  � � � . � /	  & 
 � � � 
 � 
 � �� � �   � �� � 
 � � � � � � � � � � � �  

 � � � � �� � � � �
  
 � � � � �  

 70 

� � � �� � � � �� � #� � �  
 � �  
 � � � � � �� � �  
 � 
  CRC � 
 � �  � � � � 	 � 
 �  #� � �� ! � 
 � �  � � �  
 � �  
� � � � � � �  � � � � � 
 � � �  � � 
  � �  � � 
 � � � � � � � � � �  
 � �  � � 
 � � � � � 
 �  � � �� � � � � � . - 
 �  � � � ��  
D4 � �  � � � � 
 � � 1 �  � � � � 	 � 
 � �  � �� 	 � � � 
 � � � �  Hunt Mode � � � 
  � � � � � � � �   � � � 
� � � � � 
 � � �  � � � � �  � 	 � 
  � � � 	 
 � 
 , � � � � � �  � � � �  � � � � �� �  � 
 � �  � � � �� 
 � � �  � � 
  � � � � � 
� 
 � � � � � �� � � � . � �  bit Auto Enables � 
 � �  � �� � � 1 � �� � � 
 �  � 
 � � 
 � 
 � 
 �  � 
 �  � � � � 
 �  
DCD~ � � � CTS~ � �  � � � � � � � � �� � �  �  � �  � � � � � � � � � � �� � �  
 � �  � � � � � � �  � � � � � � � 	 � 
 � , 
� � � �! �  
 �  � � � � 
 �  � 
 
 �  � � � � � � �  � �  � � � � �� � � � �� � � � �  � � �  � � � �� � �  � � � � � �  � �� � � � � 
� � 
  �  � 
 � � � �  
 � 
 �  � � � �� � � �&� 
 � � � 
 � �  � � 
 � � � � � 
 �  RR0. � 	 � � �  
 �  � � � ��  D6, D7 
� � �&� 
 �  
 �  � � � � � �  
 � �  bits � � �  
 �  � � � ��  � �  � � � 
 � � � �
 � � � � � �  � � � � � 
 � � � � .  

$ �  � 
 � � � � � �  � �� �  � 
 �  � � � � ��  � 
 
 �  � � 
  � �  � � �   � � � � � � � � �  � � 
 � � �  � 
 � �  
 � �  
	 � � � ��  
 � 
  bit oriented protocol 
 � �  � � � ��  	 � � � 
 �  SDLC. $ �  
 � � � 	 � � 
 � �  � 
 � � 
 � � � � 
� 
 �  � � � ��  
 � �  � � � � � 	 � � �  � � �  � � #��  � � � �  � � �� 
 � � �  �  � � � � � 
 � ��   
 
000100111010110100010101 
 

$ �  
 �  � � � � � �  bit � � �  � � � � � 
 � � �  	 � � � � � �� 
 � � 6 
 � 
 �  � �  � � � � � � � 
 �  � � � #� �  
� � � � � 
 � � � �  � �  
 � �  � � � � �  � � 
  � �  
 � 
 �  � ��  � � � � �  � /� . 
 
00-101010 
00-001011 
00-010111 
00-001000 
 
� � 
  � � � 	 � 
 � � �  � � � � � � � �! � 
 � �  
 �  bits � � 
 �  6 � � �  � � #��  � � � �  � � �� 
 � � �  � � � 
� � � � � 	 
 � � 
 � �  2 � � � � � �� �  � 
 � �  � � � � . $ � 
 �� � 
 � , � �  � �� � � �  	 � �  byte oriented 
� � � 
 � � � � � �  � � � �  
 �  bisync � � � � � � � 
 � � � �  � � 
  � �  � �� � �  � � � � � � � �� 
 � � � �  � 
 � �   
 
10101000 
10110101 
11001000 
 

 
 

- � � � �  2-42. � �  � � � ��  
 � 
  WR3 
 



� � � � �  � � � . � /	  & 
 � � � 
 � 
 � �� � �   � �� � 
 � � � � � � � � � � � �  

 � � � � �� � � � �
  
 � � � � �  

 71 

2.8.3.4.4 WR4 
 

 
 

- � � � �  2-43. � �  � � � ��  
 � 
  WR 4 
 

� �  � � � ��  D0 
 � 
  WR4 � �� � � 
 �  � 
 � � 
 � 
 � 
 �  � �  � � � � 
 � � � � � �  � � � �  � � � � � 
 � � �  
	 � �  � � � ��  �� � 
 �� �� � . $ �  
 �  � � � � �  
 � 
  � � � � � 
 � � �  � �� � � <8 
 � 
 �  
 �  � � � ��  � 
 
 �  
� � � � � � 
 ! � � 
 � � � 
 �  � � � � � 
 � � � . � �  � � � 
 � � �  � � � ��  D1 � � � � � �&� � � �  �  �� � 
 �� ��  � �  
� �� � � � � 
 ��  �  � � � �
 
 � . � �  D2-D3 � � �&� 
 �  
 �  � � � � � �  
 � �  stop bits � 
 � �  � � � �� 
 � � �  
$ � � � � � � � � �  � � �� � �� � � �� � . - 
 � �  � � � �� 
 � � �  - � � � � � � � �  � � �� � �� � � �� �  � �  � � 	 � � � � �  
� � �� � � � � �  
 �� �  00 (SYNC). � �  D4-D5 � � �&� 
 �  
 �  � � � � �  SYNC � � � � � 
 � � �  �  
 �  
� � � 
 � � � � � �  SDLC �  � #� 
 � � �� �  � 
 � � � � � �� � �  �  � � � �� �  � � � ! � � 
 � � � 
 �  � � � � � �  
SYNC. � �  � � � ��  D6-D7 � � � � � �&� 
 �  
 � �  
 � � � 
 � 
 �  � � 
 � � � � � �  � � � � � 	 � � �  � �  � � 	 � �  � �  

 � �  
 � � � 
 � 
 �  � � � � � �� �  (RxC �  TxC). - �  � � � � � � � �  � � �� � �� � � ��  � � 	 � � � � �  � � �� � � � � 
+1. 
 

2.8.3.4.5 WR5 
 

. 
 � �  � � � � 
 � � 1 � 
 �  � � � ��  D0 #� � �� � � � �  
 � � � � � �� � � �  
 � 
  CRC � ��  
 � 
 �  
� � � � � 
 � � � �  � � 
  � �  � � � � 
 � � � � �  � � �  
 �  � � � � ��  � 
 
 �  � 	 � � � � �  � � � � � � � � Tx buffer 
underrun � 
 �  
 	 � � �  
 � �  � � � � 
 � � � �  
 � 
  � � � 	 
 � 
 . � �  D1 � � � � � � 
 �  � � � �  RTS~ � 
 �  
� � � � � � � �  � � �� � �� � � �� . � �  D2 � � �� 	 � � � � �  
 �  � � � 
 ! � 
 � �  � � 
  � �  � � � � �� � � � �� � � � � 
 � �  

 � � � � � �� � �  
 � 
  CRC 
 � � �  � � �  
 � �  � � � � � � �  � � �  � � � � � �  
 � �  � � � � 	 � 
 �  � �  � �� � � 
 �  
CRC-16 (D2=1) �  
 �  SDLC (D2=0). � �  � � � � � � �  bit (D3) � �� � � �  � � � �� �  � � �
 � � � �  
 � 
  
� � � � 
 � � 	 � . � �  � � � � � 	 � �  � � �  � � 
 � � �� � � 
 � � � �  � � �  � �� � � 1 
 �  � � � ��  � 
 
 � . � �  D4 � � �  
� �� � � 1 � � � � � � � � � 
 � �  � � � � 
 � � 	 �  � �  � 
 	 � � � � break � � � � � 
 � � � � . � �  D6, D5 
� � � � � �&� 
 �  
 �  � � � � � �  
 � �  bit � � �  � � � � � 
 � � �  � 
 � �  � � � � 
 � � � . " 
 � �� � 
 �� �  �  � /�  



� � � � �  � � � . � /	  & 
 � � � 
 � 
 � �� � �   � �� � 
 � � � � � � � � � � � �  

 � � � � �� � � � �
  
 � � � � �  

 72 

� � � � � � 	 � �  � � � � � � � �  byte � 
 � �  Tx data buffer � � � �  �  Z80 SIO � � � � 
 	 � � � � 
 �  5,6,7, 
�  8 � � #��  bits 
 � 
  byte � � � � � � �  � �  
 ��  
 �� 	 �  
 � �  D6, D5. � 	 � � � , 
 �  D7 � � � � � � 
 �  � � � �  
DTR~. 
 

 
- � � � �  2-44. � �  � � � ��  
 � 
  WR5 

 

2.8.3.4.6 WR6 � � � WR7 
 

"  � � 
 � � � � � 
 � �  WR6 � � � � � � � � � � 
 � �  SYNC � � � � � 
 � � �  � �  Monosync �  � �  
External Sync mode. - �  Bisync mode � � � � � � � � � � 
 �  � �� � 
 � � �  � � � � � 
 �� �  byte 
 � 
  16-
bit SYNC. - �  SDLC mode � � � � � � � � � � 
 �  � �� � � 
 � � �  � �  
 � 
  Z80 SIO � �  
 � �  � � � ��  � �  
� 
 � � � �� � � 
 � � � � � �� 
 � � � � � ��  
 � �  � � � 	 
 � �  � � 
  � � �  � � � � 
 � �.  

"  WR7 � � � � � � � � � � 
 � �  receive SYNC � � � � � 
 � � �  � �  Monosync mode �  
 �  
� ��  � � � � � 
 �� �  byte 
 � 
  16-bit SYNC � � � � � 
 � � �  � �  Bisync mode �  
 �  flag (0111 
1110) � �  SDLC. 
 
 
 
 
 
 
 
 
 
 

0 0   Tx 5 bits/character 
0 1  Tx 7 bits/character 
1 0 Tx 6 bits/character 
1 1  Tx 8 bits/character 
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2.8.3.4.7 RR0  
 

 
 

- � � � �  2-45. � �  � � � ��  
 � 
  RR0 
 

� �  � � � ��  D0 � �� � 
 � � 1 � 
 � �  � � � � � � � � � � � �  � � � �  � � � �  � 	 � 
  � � � � � 
 � � �  � 
 � �  
� � � � 	 � 
 � . � �  D1 � � �� � � � � �  
 � � � � � � � � � � ��  � �� � � � �  � � 
  � � �  	 � � � � #
 � � � � 
 � � � �. 
+ � � � �� � � � �� �
 � � � 
 � �  � � � �� 
 � � �  � � 
  � � �  
 � � � 
 � � �&� 
 � � � 
 
 � � � 
 �  � �� 
 � 
 � � �� � � 
 � � �  

 � �  � � 
 
 �� � �  � #
 � � � 	 
 � � � �  � � �  
 � �  WR2. . 
 � �  �  � /�  � ��  � � � � 
 �  D2 �� �  � �  1 
 � 
 �  
Tx data buffer � �� � � � � � �� �  � � � 	 
 � �� � �  � �  � � � � � � 
 � �  � � � � � � �  � � � � � 
 � � �  � � 
  
� � � � � �
 � � � �  � � � � 
 � � � �. � �  D3 � � � �� � � �&� � 
 �  � 
 � � � �  
 � �  � � � � � � �  DCD~. 
, � 
 �  � � �  
 � �  � 
 � � � � �  � 
 �  � � � � � �  � 
 
 �  � �� � � � 
 � � 
 � �  � �  � � � � � � 	 � � � � �� � � � �  
� � � 
 �  �  � /�  � � � � � � � �  � � � 
 � �  
 � 	 � � 
 � �  � � 
 � � 
 � � �  
 � 
  � � � � 
 � �  � � �  
 �  bit � 
 
 � . � �  
SYNC/Hunt � � �� � � � 
 �  � 
 � � � �  
 � �  � � � � � � �  SYNC � �  $ � � � � � � � �  � � �� � �� � � �� . - 
 � �  
� � � �� 
 � � �  External Synchronization Mode 
 �  � � � ��  � 
 
 �  � �� � 
 � � 1 � 
 �  � � 
 �  � � �  
 � �  
� � � � � � �  SYNC � � �  
 � � � �  � �  � � � � � �  � 
 � � � �� � . - �  Monosync, Bisync mode 
 �  bit 
� 
 
 �  � �� � � � � � �� �  1 � 	 � � � � �  � � �
 � 
 � � � � � 
 � � � � � �� � � �  � � � 
 �  � �� � 
 � � 0. � �  CTS 
� � �� � � � 
 � �  � � 
 �� 
 � � � �  � � 
 � � 
 � � �  
 � �  � � � � � � �  CTS~. � 	 � � � , 
 �  bit Break/Abort 
� � � � � � � � �� �
 � � � 
 � �  � � �� � � 
 � � � Break � 
 �  � � � � � �  RxD. , �  
 � �  � � 
 � � � � � �  � �� � � � �  
� �  � � 	 � � � � �  � �� � � Reset �  � � � � 	 � 
 � �  ! � 
 �  � �  � � 
 � � � � � �  
 � 	 � � 
 � �  � � � �  � � � 	 
 � 
 . 
 

2.8.3.4.8 RR1 
 

� �  � � � ��  D0 � � �� � � � � 
 � �  � �� � � 1 � 
 � � �  $ � � � � � � � �  � � 
 � � � � �  � � � � � � 
� � � � � 
 � � � �  � 
 � �  Tx buffer � � � � 
 � �  � 
 � �  
 � 
  � � � � 
 � � 	 �  	 � � 
 �  � � 
 � � � � � �. - �  
� � � � � � � �  � � 
 � � � � �  � �� � � � 
 � � � ! �  1. � �  D3 	 � �  D1 � � � � �� � � � �� � � 
 � � � ��  
 � �  
� � �� � 	 
 � � �  
 � 
  � � � �� 
  I-field � �  SDLC mode. � �  D4 � �� � 
 � � 1 � 
 � �  � � 
 �  
 �  � � � �  
� � � � � � � � � � � � � �  �� � 
 �� �� �  � � � 
 �  D5 � � � ! � � � � � � � � �  Overrun � � 
 �  
 �  � � � � . � �  
D6 � � � ! � � � Framing error � �  $ � � � � � � � �  � � �� � �� � � ��  � � � CRC � � � � � �  � �  - � � � � � � � . 
� �  D7 � � � ! � � � � 
 � 	 � � � � � �� � � 
 � � � 
 	 � � �  � � � �  SDLC frame. 3� �  	 � � � � � � � �  � �  � � � �  
� � � 
 � � � � � � . 
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- � � � �  2-46. � �  � � � ��  
 � 
  RR1 

 

2.8.3.4.9 RR2 (� � 
 � � � � ) 
 

. � � �  	 � � � � � �  � � � � � � � � �, 
 �  � �� � 
 � � �  � �� � � � � �  � � 
  � �� � � � � � � � � � 
 � 	 � �  
� 
 � �  WR2 � � � � � � � �  � � 
 �  � � � � � � � � � � � �  � �  
 � �  � � � �  
 � �  � �� � � � � � . 3��  � &� � 
 � �  

 � �  RR2 (� � � �  � � �  
 �  � � � � � � %) �  � /�  � � � � � � � �  � � � � � ��  � �� � � �  
 � 	 � � 
 � �  
 �� �  
 � 
  
� �� � � � � � 
 � �  � � � � � � �  � �  
 � �  � � � �  � �� � � � � �  � � 
  	 � � � 
 �  � � � � � � 
 � � �  � � � 
 � � � �� 
 � 
 � . 
$ �  � � �  
 � � � � � � � �� � � � �  � � 
  � � �  	 � � � � #
 � � � � 
 � � � � 
 � 
 �  � 
 
 �  � � 
  � ��  � &� 
 � � � � �  
 � �  
RR2 � �� � � �  
 �� �  
 � 
  WR2 � �  0,1,1 � 
 �  bits D3, D2, D1 � � 
 �� 
 � �� � . 

 

2.8.3.5 � � � � � � ��  �  � � � � � �   � � ��  � �  � � 
  Z80 SIO � �  SDLC mode 
 

- � �  � � � � � � �� � �  � � � � � � � � � 
 �� � � �  
 � 
  Z80 SIO � �  � � � � 
 � �� � 
 � � 
 �  � 
 � � ��  
� � � �� � � � �� � � �  
 � 
  � � � � � � � �  
 � 
  � � � � � �� �  % � �  SDLC mode, � � � ! �  � � � �  � � � � �  

 � �  � � 
 
 �� � �  � #
 � � � 	 
 � � � �  � �� � � � � �  � ��  
 � �  � � � � � � �  
 � 
  � � � � � � � 
  byte. , �  
� � � � � � ��  
 � � � �  � � 	 � � � � �  � �� � � � � � �  � � � �� � � � �� � �  � 
 � �  � � � � 	 � 
 � , � � !  � �  � � 	 � � � � �  
� � � � � � �  � � 
 �� 
 � �� � �  � � 
 
 �� � �  � #
 � � � 	 
 � � � �  � ��  � � � � � � 
 �  � � 
 � � � � � � . )� �� �
 � � �  
� � � � � � �  � �  � � 	 � � � � �  � � � � � � 
 �  � � �  � � � � � � 
 � � � ��  � �� � � 
 � � �  � � 
 
 �� � �  � �� � � � � �  � �  
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 �  � � � � �  
 � 
  � � � �� 
  Status Affects Vector � � � 
 �  � �� � 
 � � �  � � 
  � � � � � � � � � 
 � � � 
 �  
WR2. 

2 � � � 	 
 � 
 � �  � 
 � 
 �  Z80 SIO � � � � � � �� � � � �� �
 � � � 
 �  port address 0x80 � � � �  
� � � � � �  B/A~ � 
 � � 	 � 
 � � � 
 �  $ 0 � � !  �  C/D~ � 
 �  $ 1. � � 
 �  � 
 � 	 � � ��  � 
 �  0x80 
 � �� � � 
 � � �  data buffer 
 � 
  � � � � � �� �  $  (� 
 �  � � �� �  � � � � �  DA), � 
 �  0x81 �  data 
buffer 
 � 
  � � � � � �� �  % (DB), � 
 �  0x82 � � � � 
 � � � � � 
 	 �  � � 	 � � � 
 /� � 
 � � 
 � � � �  
 � 
  $  
(CA) � � � � 
 �  0x83 
 � 
  % (CB). " � 
 �� 	 �  
 � �  � � 
 � � � � � 
 ! �  WR � �� � � 
 � � � �  � 
 � � �� �  

 �� �  
 �  � � �� � � 
 �  
 � �  � � 
 � � ! �  � ��  � 
 � � � ��  � 
 � �  � � � � � � � � . 
 
;  I ni t i al i zat i on of  I nt er r upt s on Z80 CPU 
I M 2  ;  I nt er r upt  Mode 2 wi t h vect or ed i nt er r upt s 
LD A, F0 ;  Load Accumul at or  wi t h t he hi gh or der  byt e of  
  ;  t he i nt er r upt  vect or  
LD I V, A ;  Load I nt er r upt  Vect or  Hi gh Or der  Byt e wi t h F0 
EI   ;  Ensur e gl obal  i nt er r upt s ar e al l owed 
;  I ni t i al i zat i on of  Z80 SI O 
LD A, 10000000  ;  Reset  Tx CRC 
OUT CB, A   ;  St or e t o WR0 
LD A, 00000010  ;  Pr epar e WR2 
OUT CB, A   ;  St or e t o WR0 
LD A, 00100000  ;  Base I nt er r upt  Vect or =0x20 
OUT CB, A   ;  St or e t o WR2 
LD A, 00000011  ;  Pr epar e WR3 
OUT CB, A   ;  St or e t o WR0 
LD A, 00000000  ;  Don’ t  use Aut oEnabl es 
OUT CB, A   ;  St or e t o WR3 
LD A, 00010100  ;  Pr epar e WR4 and Reset  Ext .  St at us I nt  
OUT CB, A   ;  St or e t o WR0 
LD A, 00100000  ;  Cl k x1,  SDLC,  SYNC,  No Par i t y  
OUT CB, A   ;  St or e t o WR4 
LD A, 00000001  ;  Pr epar e WR1 
OUT CB, A   ;  St or e t o WR0 
LD A, 10000111  ;  St at us Af f ect s Vect or ,  TxI nt  Enabl e,   
    ;  Wai t  f unct i on sel ect ed t o not i f y  CPU  

;  f or  a next  byt e t r ansf er  
OUT CB, A   ;  St or e t o WR1 
LD A, 00000001  ;  Pr epar e WR5 
OUT CB, A   ;  St or e t o WR0 
LD A, 00101111  ;  Tx Enabl e,  CRC Enabl e,  RTS,  SDLC 
OUT CB, A   ;  St or e t o WR5 
… 
;  Concer ni ng t hat  base l ow or der  byt e of  i nt er r upt  vect or   
;  i s  0x20,  t he r esul t i ng l ow or der  byt e of  i nt er r upt  vect or  
;  f or  channel  B Tx buf f er  empt y i s  0x30.  The hi gh or der  
;  byt e i s  st or ed i n I V r egi st er .   
;  
0xF030:    ;  I SR f or  Tx buf f er  empt y 
EX AF, AF’  
EXX    ;  Save cur r ent  cont ent s of  r egi st er s 
LD A, dat a   ;  dat a: t he char act er  t o be t r ansmi t t ed 
OUT DB, A   ;  St or e t o dat a buf f er  of  channel  B 
LD A, 11000000  ;  Reset  Tx Under r un 
OUT CB, A   ;  St or e t o WR0 
;   
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;  i f  t hi s  i s  char act er  cont ai ns t he l ast  I - f i el d bi t  
;  t he cur r ent  f r ame must  be c l osed pr oper l y by t he Z80 SI O 
;  ( CRC and f l ag must  be added) .  Thi s i s  done i f  t he  
;  f ol l owi ng command i s i ssued i nst ead of  t he pr evi ous  
;  4 commands 
;  
LD A, 00101000  ;  Reset  I nt er r upt  Pendi ng 
OUT CB, A 
EX AF, AF’  
EXX    ;  Save cur r ent  cont ent s of  r egi st er s 
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2.8.4 A� � � � � 	� 
  � � � 
 � � � � 
 �  � � � � � 
  (� 80 DMA Controller) 
 

� �  � 
 � � � �� � 	 � �  � � � �� � � � �� � �  � � 
  � � �
 � � � � �  $ � � 
 � � �� �  * � � � � 	 � � � �  � 
 �  
, � � � �  (Direct Memory Transfer Controllers-DMAC) 	 � � 
 �  
 � �  �� � � � 
 � 
 �  � �  
� � 
 � � 	 � � 
 �  � � � � � �  � � � � � �  � � � � � 	 � � �  � � �  � � � �� � � � �� � 	 �  � 
 � � � 
 	 �  � 
 � �  � � � ��  
� � � � �  �  
 �  � � 
 �� 
 � � � �  � �  � � � � � �  
 � � � 
 � 
 �  � � � �  �  � � 
 � � � � �  � �� � 
 � � � � � ��  
 �  
� � � � � �  � � �  
 � �  � , ' . " 
 � �� � 
 �� �  	 � � �  DMAC � � � � � � 
 �  � �� 
 � �  � �� 
 � � � � � � �  
(Address bus) � �  
 ��  � � 
 � � � � � � �  � �� 
 � � � � � ��  � � � ! �  � � � 
 ��  � � � � � 	 �  � � 	 � � � 
  � �  

 	 
 � ��  
 � � � �  ! � 
 �  � �  � � 
 � � � � � � � � ��  � � 
 � � � � � . � �  � � 
 �� 
 � �� �  � � � �� � � � �� � �  
 � 
  � 80 
� � � � � � � �  � � �
 � � 	 � � � � � � �� 	 �  � � �� � 	 � �  � � �
 � 
 � � �� �  � � 
  � � � � � �� �  � �  
� � � � � � 
 � � � �� � � 
 � �  � �  � 
 � � � �  
 � �  � , ' : 
 

·  , � 
 � � � � �  � � � � � 	 � � �  � � �  � ��  � 	 � �  � � � � � �  � �  � � � � , 
·  � � �  )/"  � ! � �  � 
 �  � � � � �  � � � � � 
 �� 
 � � � � , � � � 
·  � � � &� 
 � � �  � �� �  � 
 � � � � � �� 	 � � �  
 �� � �  � �
 �  � � � #� � 
 � 
 �  � �
 �  � � 
 �  
 �  � �� � � � ��  


 � 
 
 � � � � � � �  � � 
 � � � � � � . 
 

- �  � � � � �  � 
 � 
 � � � 
 �  � �  � � � #� � � � � 
 	 �  � �� � � � � 
 �� � � �  � � �  
 � �  � 80 �  
� � 
 � � � � �  
 � �  � � � � � 	 � � �  � � 
 � #�  � � � �� � � � �� � ! �  � � � � � � �� �  � � � � � �  � �� � � � � � � � 
 �� �  

 � � � 
 � � �  � 
 � �  � � � � �� � � � �� �
 � � DMAC � � �  
 � �  � � � �� 
 � � �  � � 
  �  � � 
 � � � � �  � �� � 
 � � 
� �  
 �  � � � � � �  � � �  
 � �  � , ' . . � � �  � � � � � 	 � � 
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 � � � � � �  � � � � � 	 � � � . $ 
 
 �  �  � 	 � � � � �  � � � �
 � � � �� � 
 � � �  � � �  5 
� s � � � � �  � � 
 �� � � � � �  � � � �  �  � /�  � � � � � � � 
 � � � � 	 � � � � 
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 � � � ! �  
 � �  
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 � � � 
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 � � � 
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 �  � � 
 � � � � �  � � �  � � � �� &� 
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 � 
  � 80 � � � � �� � � � �� �
 � � � �  � 
 � 
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  �� � � � � 	 � �  
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 �  � � � � � 
 � � : 
 

·  2 � � � � � � � � � � � �  � ��  � 
 � � � � ��  )/"  � � 
 � � � � 	 �  � � � �  � , '  � � �  � � � � � � � �  
� � � � � � �
 � � � � � �  � �  � 
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  � � � � � � � �  � � �
 � � � � �  � , '  � � �  
� �� � � � � � � � � � . 
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. � � �  � � � � � �� � � 
 � � � �  � � � �� � � � �� � 	 �  � 
 � � � 
 	 �  	 
 � � � � � �  � 80 DMAC � �� � � 
� � � � � � � � � 
 �&� � � � � � , � � � � � �  � �� � 	 
 � � � � � � �� 
 �  � � 
 � � � � � 
 	 �  � �� � � � � � � � �  
(configuration registers) � � � � � �� � � � 	 � � � � �  � � � � � � � � � 
 �� 
 � � �  � � �  
 � �  � , ' . 1  
� , '  � � 	 � � � � �  � � � � � � � � � 
 �� � � 
 � 
 � � � �� 
 � �  
 �  � �� � � 
 � � �  
 � 
  � � � � �  � � � � � 	 � � �  � � � 

 �  � 	 � � � � �  
 � 
 . - �  � � � �  � � 
 � � � � �  � � 	 � � � � �  � �� � � �  � � � � 
 �  �  � �� � � 
 � � �  � � �  
 � �  
� � � ��  � �  � � � � � � �  
 �  � � � � � 	 � �  � � � �  � �� � � 
 � � �  � � � � � �� � � �  
 � 
 �  (source and 
destination address). 1  � � � �  � � � �  � � � � � �� � � �  � �� �  DMA � � 
 � � � � � �  � �� � � 
 � � � 	 � �  
� � �  � 
 � ! �  (ports) � � 
  � �� � 	 
 � � �  DMAC: 
 �  Port A � � � 
 �  Port B. ( ��  � � � �  byte � � 
  
� � 
 � � 	 � � 
 � �, � � � �� 
 � � � � � ��  � � � � �  � � � � � � � � �� � � �  � � � � � � ! � � � 
 � � (� � , � 
 #� � � � 
 � � 
� � 
 �  1), � � � �  � � �� � �  � � � �  
 �� �  � � � �  � � 
 � � 
 �  ! � 
 �  � �  � �� � � 	 
 � �� � �  � ��  
 �  � � 
 � � � � �  

 � 
  � � � � � � � 
  byte. 1  � �� � �� � � ��  
 � � � � 
 �&� 
 � � � 
 � �  �  
 �� �  
 � 
  � � 
 � � 
 �  � �� � � �� �  � �  

 �  � 	 � � � � �  � � 
  	 � � � � � �� � � � � � � � � 
 � 	 � � �  �  � , ' . 

2 � � � � � 
 �  3 � � 
 � � 
 � � � ��  (modes) 5 � �
 � 
 � � �� � : Byte, Burst � � � Continuous 
mode. � � 
 �  
 �  � � 
 � � � � �  � �  Byte mode � 
 � �� � 
 �� �  � �� � 
 � � � � �� � � 
 � �  � � �
 � 
 � � �! �  
� � � � � 	 � � � � �  
 � �  � � � �� �  � � � � � �  � � �  
 � �  � , '  � � � 
 �  DMAC. - �  Burst mode �  
DMAC � � �� �&� 
 � � � � 
 ’  � � � � � � �� 
 �� � 
 � 
 �  
 � 
 �  � �� � � � 
 �  � 
 � 
 � � � 
 � �  � 	 � � ��  � 
 � 
  
� � 
 � � � � � � � 	 � �  � � � � � �  � � � � � . . 
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 � � � ! � � � 
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 � � � 
 �  
� � � � � � � � 
 �  � � � � � �  READY 
 � 
  DMAC � � 
 � � � � � �  ! � 
 �  � �  � �
 � � � � � ��  � 	 �  
� � 
 � � � � � . � 	 � � �  �  � � � �� 
 � � �  
 � 
  Continuous mode � � �� &� � � �  
 �  Burst mode � � � �  
� � � �� 
 � � � � � �  � � � 
 � � � ! � � � 
 � � � � 
 �  
 �  � � 
 � � � � �  � � � �  � � � � �  � � � �  � 
 � � � �&� 
 �  � �  
� � 	 � � � � 
 � � � � �  
 � �  DMAC. 
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 �  - � � � �  2-48 � � �� � � 
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 � �  
 � 
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 � � ! � � 
 � �  
� � � � � � � �� � 	 � � � � � 
 �  � � �
 � 
 � � �� .  

·  CLK, 5V, GND: � � � � �, 
 � � � � � � � ��  � � � � � �� � �  � 
 � 
 � � � 
 � � . 
·  " � � � � � � 	 �  $ 0-$ 15 � � � D0-D7 � 
 � � 	 � � 
 � � � 
 �  � �� 
 � �  � �� 
 � � � � � � �  � � � 

� � � � � 	 � � �  
 � 
  � 
 � 
 � � � 
 � �  � � 
 �� 
 � �� � .  
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·  1  � � � � � �  %$ )~ (Bus Acknowledge In) � � � � � �
 � � � � �  
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 � � � � 
 � 
 � � � 
 � �  � �� � � � 
 �  � �� � � � �  
 � 
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 �  %$ )~ � � � %$ " ~ � 
 � � 	 � 
 �  � �  � � 
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 � 
 �  DMAC 
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 � �  
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 � 
 �  � � � �  � � � �  � � � � � � �  � �  
 �  � 	 � �  
 � 
  � 
 � �  
� � 
 � �� �  (- � � � �  2-49). $ � 
 �� � 
 �  � �  
 � �  � � � �� 
 � � �  
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- � � � �  2-52. * � � � � 	 � � � �  WR0 group registers 
 

( ��  � �  � � � � � � � � � � � 
 � �  WR0 �  � 80 � � 	 � � � � �  � � � � � � � 
 �  � �� � � 
 � � �  � � 
  
� � � � � � �� � � � �� �
 � � �  DMAC � ��  
 �� �  � � 
  � 
 �  bit 7 	 � � � 0 � � � � 
 �  bit 1 � � � 0 � ��  
 �� �  
� �� � � � �  
 � 
  00. . � � �  � � �� � 
 � � � 
 �  - � � � �  2-52 � �  
 �  bit 1 � � � 0 � � � � � � � �  
� � � � � �� � � � �  � � �� 
 � � 
 �  � � 	 � � � ��  � � 
  � � 	 � � � � �  � � � � � � � � �� � � � (� � 
 � � � � � , � � � &� 
 � � �  
�  � 
 � � 
 � � � � �  
 � �  � � � ). � �  bit 2 � � � � � �&� � 
 � �  � � 
 � � � 
 � � �  
 � �  � � 	 � � � �� �  (� � �  � � ��  
� � � � -port � �  � � � � � � �  � � � � �  � � ��  � �  � � 
 � 
 � 
 � � � � �  
 �  � � � � � 	 � � ). . 
 � �  � � � � ��  � � �  

 �  bit 3-6 � �� � 
 �  1 � 
 
 �  � � � � �� � � � 
 � � �  � � � � � � �  � � � � � � �  � �  � � � � � � � � � 
 � � � � � � �� �  
� � �  
 � 
 �  � 
 � � � � � � 	 � � 
 �  � � 
 � � � � � 
 	 � . * � , � �  � �  � � � � � � �  
 � 
  WR0 � �� � 
 �  1 
 �  bit 4 
� � � 6 � 
 ��  � � � � � � � �  2 � � � � � � 	 �  � �  � � � � � � � � � 
 � � �  
 �  port A starting address (low) 
� � � 
 �  block length (high) � �  � 
 
 �  
 �  � � �� � . " � associated registers 
 � 
  WR0 � � � �  
� �� � � � � � � � �  � � � � � �  
 �  � � � � � 
 �  
 � 
 �  � � � � � �&� 
 �  
 � �  16-bit � �� � � 
 � � �  
 � �  � � � � �  $  
(port A) � � � 
 �  16-bit � � � � � �  
 � �  � � � � � 	 � � �  � � 
  � �  � � 
 � � � � � � � � . 
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2.8.4.3.2 WR1 � � � WR2 group registers 
 

 
 

- � � � �  2-53. WR1 group registers 
 

"  WR1 � �� 
 � 
 � � �� � � 
 � �
 � � � 
 � �  
 �  bit 7, 2, 1, 0 
 � �  
 �� � �  � � 
  � � � � � � �  � 80 
� 
 � �  DMAC � �� � � 0,1,0,0 � � 
 �� 
 � �� � . "  WR1 	 � � � 	 � � �  � 
 � � � � � � 	 � �  � � 
 � � � � � 
 �  
� � 
  � � � � � � � � � � � 
 � � � � � �  � �� � � 1 
 �  bit 6. $ � �  
 �  
 � � � � �� �  � � � ��  
 � 
  WR1 � � � � � � 
� �  � � � � � �� 
 � � � �  �  � �� 
 � � �  $  � �� � � � � � � �  �  )/"  � � � �  
 � � � � �  � �  
 � �  � � � ��  
� � 
 �  � � � � 
 � � �  � �� � � 
 � � �  
 � 
  � � 
 �  
 � �  � � 
 � � � � �  � � � � � 	 � � � . "  � 
 � � � � � � 	 � � �  
� � 
 � � � � � 
 � �  	 � � � � � � ��  � � 
  � � � � � �&� 
 �  
 �  � � � � �� � �  
 � �  � � � � 
 � �  WR~, RD~, 
MREQ~, IORQ~ 

� �  WR2 group 	 � � � � � � � ! �  
 � �  �� ��  � � � �  � �  
 �  WR1 � �  
 �  � �� � � � �  � 
 � 
� � � � 	 � � 
 � � � 
 � �  � � � �  %. "   � � �� � �  � � 
 � � � � � 
 � �  � � � � � �&� 
 � � � 
 � �  
 �  bit 7, 2, 1, 0 

 � �  
 �� � �  � � 
  � � � � � � �  � 80 � �� � � � � �  0. - 
 � �  � � � �� 
 � � �  � � � � � � �! �  � � 
  � � �  
� � � �� &� 
 � � � � 
 � � � � �  � � � �  � �� � � �  � � � &� 
 � � � , � � � � 
 � � � � � 
 	 �  
 � �  � � � � �  % � � �  
� � � � � � � � � 
 �&� � 
 � �. 
 

2.8.4.3.3 WR3 group registers 
 
 

" � � � 
 � � � � � 
 	 �  � � 
  � � � 
 �&� � 
 � � � �  
 � �  WR3 � � � � � �&� 
 �  
 ��  � 
 � � � � � �  

 � � � � 
 �� � � �  � �� �  � � �
 � 
 � � �� �  � � � &� 
 � � � �  (- � � � �  2-54) 
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- � � � �  2-54. WR3 group registers 
 

"   � � �� � �  � � 
 � � � � � 
 � �  WR3 � � � � � � � � � � � 
 � � � 
 � �  � 
 �  bit 7, 1 � � � 0 
 � � � � � � 
0. $ �  � 
 �  bit 2 
 � � � � � � �  
 �� �  1 
 � 
 �  � �  � �� � � 
 �  � �  � �� � �� � � ��  � � � &� 
 � � � �  (	 � � � � � �  
� � � � � �� 
 � � � � �  
 �  WR0 register group) � 
 
 �  � �  
 � � � � 
 �� 
 � � � �   � � � � � �  
 �� �  � � 
  
� � �&� 
 � � � � �  
 � 
 �  � � �  � 
 � � � � � � 	 � � 
 �  � � 
 � � � � � 
 	 �  (mask/match byte). - 
 � � � � � �� 	 � �  
�  mask � � � � � �&� � � � ��  � � � ��  
 � 
  match � �  � 
 � � � �� � � � . $ �  �  mask 	 � � � � 
 � � �� �  
 �� �  
11110000 
 � 
 �  � � � &� 
 � �
 � � � ��  
 �� �  � � 
  
 �  � ��  � � � � � 
 �� �  nibble 
 � �  � � 	 � � � � �  

 � �� �� &� � � �  
 �  � ��  � � � � � 
 �� �  nibble 
 � �  
 �� � �  
 � 
  match byte. � �  DMA, Interrupt 
Enable bits � � �
 � � � � �  � ��  ENABLE Interrupt �  � ��  ENABLE DMA � � 
 � � �  
� � 
 �� 
 � �� �  � �  � � � �� �  � � 
  � � �  � 	 � � 
 � � � 
 �  WR6. 
 
 

2.8.4.3.4 WR4 group register 
 

, �  
 � 
 �  � � 
 � � � � � 
 	 �  
 � 
  group � 
 
 � �  � � �&� � 
 � � � � � � � � 
 � � � � ��  
 � �  
 � � � �  
DMA � � 
 � � � � � �  � � � � � 	 � � � . "   � � �� � �  � � 
 � � � � � 
 � �  � �� 
 � 
 � � �� � � 
 � �
 � � � 
 � �  
 �  bit 
7, 1, 0 
 � �  
 �� � �  � � 
  � � � � � � �  Z80 � �� � � 1, 0, 1 � � 
 �� 
 � �� � . � �  bit 4, 3, 2 
� � � � �� � � � �� � � 
 � � � ��  
 � �  � � � � � 	 � � � �  
 � �! �  � � � � �  � 
 � � � � � � 	 � � �  � � 
 � � � � � 
 ! � . 
2 � � � � � 
 �  � � 
 � � 
 � ��  � � �� � 	 � �  2 � 
 � � � � � � 	 � � � � � � � � �� � � � �  � � �� 
 � � � 
 � � � 
 � � � � ’  
� 
 � � �� �  � � �  
 � �   � � �� �  � � � �  	 � � � � �  � � �  
 �  Interrupt Control Byte � � 
  � �� � � � � � 
 �  
�� ��  	 � � �  � 
 � � � � � � 	 � � �  � � 
 � � � � � 
 � �  (- � � � �  2-55). 
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- � � � �  2-55. WR4 group registers 
 

� �  
 � � � � �� �  � � � ��  � � 
  
 � � � � � 
 �  � 
 � 
 �  � � 
 � � � � � 
 	 �  
 � 
  group � 
 
 � �  
� � � � � �&� 
 �  
 �  � �  � �  	 � � 
 � �  Continuous, Burst �  Byte mode, 
 � �  � � � �� �  � �� � � 
 � � �  

 � �  � � � � �  %, 
 � �  � �
 ��  � � 
  � � � � � � � �  � � � � � � 	 � � � � �� � � � �  (� � � � � � � � � �  � � 
 � � � � � �  
� � � � � , � � � � � �  � � � &� 
 � � � � � � �  
 �� � � , � � � � � � � � �� � �  � � � � 
 � �  READY, � � � �� 
 � � ��  
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� � � � � � ). 1  � � � �� 
 � � ��  � � � � ! �  � 
 �  � � � �  INT~ � �� � � � ��  � 
 � � 
 � 
 � 
 �  � � 
  
� � � � � � � � �� �
 � � � 
 � �  
 �  bits 2, 3 
 � 
  Interrupt Control � � 
 � � � � � 
 �  
 � � � � �  � 
 � �  
 �� �  
1. � � 
 � � ��  � � � � � � � � � � � 
 � � �  Pulse Control Byte � ��  � �  
 � 
  � � � � � � ��  
 �� �  �  � � � ��  
� 
 �  � 
 � 	 � � ��  � 
 � � � �� � 
 � � � �  
 �  � �� � 
 � � �  � � � � � 
 �� �  byte 
 � 
  Byte Counter 
� � 
 � � � � � 
 � . . 
 � �  � � � � �  � 
 
 	 �  
 �� 	 �  � 
 � � 	 � � 
 �  � � � �� 
 � � � �
 � � 	 � � �  � � � � � � . 
" 
 � �� � 
 �� �  � �  � � � �� 
 � � � �
 � � 	 � � �  � � � � � �  � ��  � � � �  256 bytes � � 
  � � 
 � � 	 � � � 
 � � � �  
	 � �  � � � � �  � �  � 	 � � � � �  � � � � � � 
 � � �  
 � 
  256. 

"  � � 
 � � � � � 
 � �  Interrupt Vector � � � � �� � � � �� �
 � � � ��  
 � �  � � � � � 
 �� � �  
 � �  
� �� � � 
 � � � �  � � 
  � �  � 
 � � � � � 
 � �  � 80 � �  � � � � 
 � � �  � � � �  interrupt acknowledge � ��  � �  
� � �� � � � � �  � � 
 � � � � � �  � � 
 
 �� �  � #
 � � � 	 
 � � � � . 1  
 �� �  
 � �  � �� � � 
 � � � �  � 
 
 � �  � � � � � � � �  

 � � � � � � �� �
 � � � 
 
 � � � 
 �  (� 	 � �  
 � �  bit 1 � � � 2 
 � 
  Interrupt Vector) � � � � � � �  � �  
 � �  
� �
 ��  
 � �  � �� � � � � �  � 
 � �  	 � � � � 
 
 �  � � �
 � � � � � � 	 � �  
 � 
  Status Affects Vector bit 
 � 
  
Interrupt Control Byte. 
 
 

2.8.4.3.5 WR5 group register 
 

 
 

- � � � �  2-56. WR5 group register 
 

- 
 �  WR5 
 � � � � � � � � � �  �   � � �� � �  � � 
 � � � � � 
 � �  � � 
  � �� 
 � 
 � � �� � � 
 � �
 � � � 
 � �  

 �  bits 7,6,2,1,0 � �� � 
 �  � � 
 �� 
 � �� �  1,0,0,1,0. , 	 � �  
 � 
  � � 
 � � � � � 
 �  � 
 
 � �  � � � � � � � �  
� � � � � �� 
 � � � �  
 �  � � � �  READY � �  � �� � � active low �  high � � � � �  �  � � � � � 	 � 
 � �  
CE~/WAIT~ � �  � � �
 � 
 � � � � � � � �  � �  CE~ �  � �  � � � 
 � � � � � 	 � � �  � � � 
 ��  � � �  � � �
 � 
 � � �� �  

 � 
 . 1  � � � 
 � � �� 
 � � �  � � � �  � � 	 � � � ��  � � 
  � � � � � � � �  � � � � � �� 
 � � � �� � � � �  � �  
� � � 
 � � � � � � � �  � � � �� 
 � � � � 
 � 
 � � � 
 � �  � �  
 � �  � � #�  
 � �  
 � 	 � � 
 � � �  � � 
 � � � � � �  �  � �  � �  
� � � � � 
 � � � � � � � � � � � �  � �� � �� � � ��  DMA. 
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2.8.4.3.6 WR6 group registers 
 

� �  group � 
 
 �  � � � �� � �  � � � � � ��  � � �� �  � � �  � � 
 � � 	 �  � � 
  � � 
 �� 
 � �� � � �  � �  
� � � � ��  
 �� �  
 � 
   � � �� � �  � � 
 � � � � � 
 � . "  �� �� �  �   � � �� � �  � � 
 � � � � � 
 � �  
� �� 
 � 
 � � �� � � 
 � �
 � � � 
 � �  
 �  bit 7, 1, 0 � �� � � � � �  1. 
 

 
 

- � � � �  2-57. WR6 group registers 
 

$ � � � � 
 � � � � ��  � � � 
 � � �  � � � �� � � � �  
 � �  � � � �  � �� �  � � 
 � � � �  
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·  Reset, Reset port A, Reset port B timing: ( � � �� �  � � � �� � � � �� � �  �  � � � �� � � � �� � �  

 � �  � � � � � �  � � 
  � � 
 �  � � � � � � �  � �  
 �  WR1/WR2.  

·  Load: 7 � � 
 � � �  
 � �  � 	 � �  
 �� ! �  � � � �� � �  � �� � � 
 � � � �  � � � � �  � � � � � 	 � � �  � � � 
� � � � � 
 �  � � � � � 	 � � �  � ��  � �  #� � �� � � � � � ��  � 	 �  DMA � � 
 � � � � �  � � �  � �� � � � � 
 �� 	 �  
� �� 
 � � � � � �� . 

·  Continue: , � � � � �&� � 
 � �  Byte Counter � � � �  � � � � � � 
 ��  
 � 	 � � 
 � � �  
 �� 	 �  
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 � � � � � �  � � � � � � � 	 �  )/ � , )' ), )' " . - 
 �  � 
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 � �  � � � 	 � 
 � � � . 
� �  , $ +232 � �� � 	 
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( ��  
 � �  � � � � � �� � �  
 � �  
 � � � 
 � 
 � �  (baud rate) � � � � � � � �  �  � � � � �  � � � � � 	 � � �  
� � �  
 � �  SIO � �  � � 	 � � � � �  � 
 � � � � � � 	 � �  � � � � � (� � , 	 � � �  
 � � � � 
 � 
 � � , � � � � ��  	 #� � � �  

 � 
  Z80 CTC � � � ) � 
 � 
 �  � � � � � 	 � 
 � �  RxD, TxD.  
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