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Figure 1. Block Diagram of the XR68C681 DUART Device
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PIN CONFIGURATION


�

#,1

�1


�

#,�

�=


1

=

#,�

�.A8

��
�78

�5�*
�5�*

�,�
�,1

�,6

�

�

1

=

6

/

@

<

�

��

��

��

40 Pin PDIP, CDIP
(0.600”)

�6

�/

�@

�<

��

��

�,@

��

�1

�6

�@

08�

�''

#,=

#,6

#
�7
#,�

��

�2�2�

5�

5�.�:7
�5�


�5�

�,�

�,�

�,=

�,/

��

��

�=

�/

#8��

�<

�@

�/

�6

�=

�1

��

��

��

1�

1�

1�

11

1=

16

1/

1@

1<

1�

=�

XR68C681CJ

��

�2�2�

5�

5�.�:7

�5�


8�

�5�


�,�

�,�

�,=�,6

�,1

�,�

�5�*

8�

�5�*

��
:7

�.A

#,�


=

44 Pin PLCC

�,@ �,/



1

#,
�



�

#,
1



�

8
�

;
'
'

#,
=

#,
6

#

�
7

#,
�

�
1

�
6

�
@

0
8
�

8
�

#8
�
�
B

�
=

�
�

�
�

�
�

�
/

1�

1<

1@

1/

16

1=

11

1�

1�

1�

��

@

<

�

��

��

��

�1

�=

�6

�/

�@

�
< �
�

�
�

�
�

�
� �
1

�
= �
6 �
/

�
@

�
<

��1=6/ =
=

=
1

=
�

=
�

=
�

XR68C681

PIN DESCRIPTION

Pin Number

(44 pin PLCC)

Pin Number

(40 pin DIP)

Symbol Type Description

� 8� No Connect.

� � 
� # LSB of Address Input. �	(% (
���" ���
- �(�	 �$$��%% (
���%" 
� � 
=
��� �%�$ �� %���'� '����(
 ��-(%���% �(�	(
 �	� ��
�� $��('� $��(
-
���$ �
$ ��(�� ������(�
% �(�	 �	� �,��

1 � #,1

��5�
�

# Input Port 3. 0�
���� �����%� (
��� �� �	� �!���
�� '��'3 (
��� +��
�	�

�� 
 ���
%�(���� ��5�
�

= 1 
� # Address Input.

6 = #,�

����*�

# Input Port 1. 0�
���� �����%� (
���� �	(% (
��� '�
 �� '�
+(-���$ ��
�� �	� 
'�(������ �	�

�� * �����������
$ #
��� ����*��

/ 6 
1 # Address Input.

@ / 
= # MSB of Address Input. �	(% (
���" ���
- �(�	 
$$��%% #
���%" 
� �

1 ��� �%�$ �� %���'� '����(
 ��-(%���% �(�	(
 �	� ��
�� $��('��
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PIN DESCRIPTION (CONT’D)

Pin Number

(44 pin PLCC)

Pin Number

(40 pin DIP)

Symbol Type Description

< @ #,�

����
�

# Input Port 0. 0�
���� �����%� (
���� �	(% (
��� '�
 ��%� ��
'�
+(-���$ �� �� �	� 
'�(������ '	�

�� 
 �����������
$ #
���
����
��

� < �.A # Read/Write Input. #+ �	(% (
��� (% 	(-	 �	(�� �� (% ���" �	�
 �	�
�,� (% ���+���(
- � �2
� '&'�� �(�	 �	� ��
��� #+ �	(% (
���
(% ���" �	(�� �� (% ���" �	�
 �	� �,� (% ���+���(
- � A�#�2
'&'�� �(�	 �	� ��
���

�� � ��
�7 � Data Transfer Acknowledge. �	��� �����" �'�(�� ���4 �	�
��
�� �%%���% ��
�7 (
 ��$�� �� (
+��� �	� �,� �	�� �	�
���%�
� �2
� �� A�#�2 ������(�
 (% 
����& '�������� �	�
/<��� +��(�& �+ �,�% ��C�(��% �	(% %(-
�� +��� (�% ���(�	����
$��('�%" (
 ��$�� �� C�('3�& �
$ �������& '������� � �2
� ��
A�#�2 '&'���

#+ �	� ��
�� �%%���% ��
�7 $��(
- � �2
� ������(�
" (� (
$(�
'���% ��� �	� �,�� �	�� �	� ��C��%��$ $��� (% �
 �	� $��� ��%�
#+ ��
�7 (% �%%����$ $��(
- �
 #
������� 
'3
����$-� '&'��"
�	� ��
�� (% (
+���(
- �	� �,� �	�� �	� '�
��
�% �+ �	� #;�
�#
������� ;�'��� ��-(%���� ��� ���(����� �
 �	� $��� ��%�

#+ �	� ��
�� �%%���% �	� ��
�7 $��(
- � A�#�2 '&'��" (� (%
(
+���(
- �	� �,� �	�� �	� $���" �
 �	� $��� ��%" 	�% ���

���'	�$ (
�� �	� $��� ��% ��++�� �+ �	� ��
�� $��('��

�� �� �5�* # Receiver Serial Data Input- Channel B. �	� ���%� %(-
(+('�
�
�(� �+ �	� '	���'��� (% ��'�(��$ +(�%�� #+ �
 �!���
�� ��'�(���
'��'3 (% %��'(+(�$" �	� ��'�(��$ $��� (% %�����$ �
 �	� �(%(
-
�$-� �+ �	(% '��'3�

�� 8� No Connect.

�1 �� �5�* � Transmitter Serial Data Output - Channel B. �	� ���%� %(-
(+�
('�
� �(� �+ �	� '	�

�� (% ���
%�(���$ +(�%�� �	(% ������ (% 	��$ (

�	� ���3(
- �	(-	� %���� �	�
 �	� ���
%�(���� (% ($��" $(%����$"
�� ������(
- (
 �	� ��'�� :��,*
�7��$�� #+ �
 �!���
�� '��'3
(% %��'(+(�$" �	� ���
%�(���$ $��� (% %	(+��$ ��� �+ �	� ���
����
%�(���� �	(+� ��-(%���� �
 �	� +���(
- �$-� �+ �	(% '��'3�

�= �� �,�

����*�

� Output 1. 
 -�
���� �����%� ������� �	(% ������ '�
 ��%� ��
'�
+(-���$ �% �	� �'�(������ '	�

�� * ��C��%�������
$ ������
����*��

�6 �1 �,1

��5�*�

��5�*�

�.�D��E

� Output 3. 
 -�
���� �����%� ������� �	(% ������ �(
 '�
 ��%�
�� '�
+(-���$ �� �� �	� '	�

�� * ���
%�(���� �5 ���'3 ������
��5�*�" �	� '	�

�� * ��'�(��� �5 ���'3 ������ ��5�*�" �� �%
�
 �'�(������" ���
�$��(
 ���
���.�(��� ���$& ������
��.�D��E��

�/ �= �,6

��5��E.

  �::D*�

� Output 5. 
 -�
���� �����%� ������� �	(% ������ �(
 '�
 ��%�
�� '�
+(-���$ �� �� �	� ���
�$��(
" �'�(������ '	�

�� *
�5��E.  �:: ������" �'�(�������
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PIN DESCRIPTION (CONT’D)

Pin Number

(44 pin PLCC)

Pin Number

(40 pin DIP)

Symbol Type Description

�@ �6 �,@

��5��ED
�

� Output 7. 
 -�
���� �����%� ������� �	(% ������ �(
 '�
 ��%�
�� '�
+(-���$ �� �� �	� ���
�$��(
 �'�(�� ��� '	�

�� 

�5��E �������

�< �/ �� #.� Three State Data Bus.

�� �@ �1 #.� Three State Data Bus.

�� �< �6 #.� Three State Data Bus.

�� �� �@ #.� MSB of Eight Bit Three State Data Bus. 
�� ���
%+��% ���
����
 �	� �,� �
$ ��
�� ��3� ���'� ���� �	� $��� ��% �'�
�
%(%�% �+ �(
% �� � �@�� �	� ��% (% �	����%����$ �	�
 �	� ��
(
��� (% 	(-	" �!'��� $��(
- �
 #
�7 '&'���

�� �� 08� Ground. ��+���
'�

�1 8� No Connect.

�= �� #8�� � Interrupt Request. 
'�(�� :��" ���
����(
� #8�� (% �%%����$
���
 �	� �''����
'� �+ �
� �� ���� �+ �	� '	(�F% ��%3����
(
�������(
- '�
$(�(�
%� �	(% %(-
�� �(�� ����(
 �%%����$
�	���-	��� �	� (
������� %���('� ����(
� �
$ �(�� �� 
�-���$
�
'� �	� '�
$(�(�
�%� '��%(
- �	� (
������� ��C��%� 	�% ���

��(�(
���$�

�6 �� �/ #.� Three State Data Bus.

�/ �1 �= #.� Three State Data Bus.

�@ �= �� #.� Three State Data Bus.

�< �6 �� #.� LSB of the Eight Bit Three State Data Bus. 
�� ���
%+��%
������
 �	� �,� �
$ )�
�� ��3� ���'� ���� �	(% ��%� �	�
��% (% �	����%����$ �	�
 �	� �� (
��� (% 	(-	" �!'��� $��(
- �

#
�7 '&'���

�� �/ �,/

��5��ED
�

� Output 6. 
 -�
���� �����%� ������� �	(% ������ �(
 '�
 ��%�
�� '�
+(-���$ �� �� �
 �'�(������" ���
�$��(
 '	�

�� 

�5��E ������ ��5��ED
�

1� �@ �,=

��5��E.

  �::D
�

� Output 4. 
 -�
���� �����%� ������� �	(% ������ �(
 '�
 ��%�
�� '�
+(-���$ �� �� �
 ���
�$��(
 '	�

�� 
 �5��E.  �::
������ ��'�(��������

1� �< �,�

��5�
D�5�

��5�
D�/5�

� Output 2. 
 -�
���� �����%� ������� �	(% ������ �(
 '�
 ��%�
�� '�
+(-���$ �� �� �(�	�� �5 �� �/5 '��'3 ������ +�� �	� '	�
�

�� 
 ���
%�(�����

1� �� �,�

����
�

� Output 0. 
 -�
���� �����%� ������� �	(% ������ �(
 '�
 ��%�
�� '�
+(-���$ �� �� �	� �'�(������ �	�

�� 
 ��C��%�������
$
������ ����
��
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PIN DESCRIPTION (CONT’D)

Pin Number

(44 pin PLCC)

Pin Number

(40 pin DIP)

Symbol Type Description

11 1� �5�
 � Transmitter Serial Data Output. �	�

�� 
� �	� ���%� %(-
(+�
('�
� �(� (% ���
%�(���$ +(�%�� �	(% ������ (% 	��$ (
 �	� ���3(
-
�	(-	� %���� �	�
 �	� ���
%�(���� (% ($��" $(%����$" �� ������(
-
(
 �	� ��'�� :��,*
�7 ��$�� #+ �!���
�� '��'3 (% %��'(+(�$"
�	� ���
%�(���$ $��� (% %	(+��$ ��� �+ �	� ��� ����
%�(���� �	(+�
��-(%���� �
 �	� +���(
- �$-� �+ �	� '��'3�

1= 8� No Connect.

16 1� �5�
 # Receiver Serial Data Input. �	�

�� 
� �	� ���%� %(-
(+('�
�
�(� (% ��'�(��$ +(�%�� #+ �
 �!���
�� ��'�(��� '��'3 (% %��'(+(�$"
�	� ��'�(��$ $��� (% %�����$ �
 �	� �(%(
- �$-� �+ �	� '��'3�

1/ 1� 5�.�:7 # �� � Crystal Output or External Clock Input. �	(% �(
 (% �	� '�
�

�'�(�
 +�� �
� %($� �+ �	� '�&%��� �
$ � '���'(��� �� -���
$
�	�
 �	� (
���
�� �%'(������ (% �%�$� #+ �	� �%'(������ (% 
�� �%�$"
�
 �!���
�� '��'3 %(-
�� ��%� �� %����(�$ �� �	(% (
����

#
 ��$�� +�� �	� 5�/<�/<� $��('� �� +�
'�(�
 �������&" �	� �%��
��%� %����& � %(-
�� �(�	 +��C��
'(�% ������
 ��� �9G �
$
=�� �9G� �	(% ��C�(����
� '�
 �� ��� �& �(�	�� � '�&%��� �%'(��
����� �� �& �	� �!���
�� ��:�'�����(��� '��'3 %(-
���

1@ 11 5� # Crystal Input. ��

�'�(�
 +�� �
� %($� �+ �	� '�&%��� �����%(��
�+ 5�.�:7�� #+ �	� �%'(������ (% �%�$" � '���'(��� ��%� ��%� ��
'�

�'��$ +��� �	(% �(
 �� -���
$� �	(% �(
 ��%� �� ��+� ���
 (+
�
 �!���
�� '��'3 (% %����(�$ �� 5�.�:7�

1< 1= �2�2� # Master Reset. 
 ��� �
 �	(% �(
 '����% (
���
�� ��-(%���% ���
"
��*" #��" #��" �,�" �,���" (
(�(��(G�% �	� #;� �� � �/" %���%
�	� ���
���.�(���" ���'�% �	� ������ ���� �(
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PIN DESCRIPTION (CONT’D)

Pin Number

(44 pin PLCC)

Pin Number

(40 pin DIP)

Symbol Type Description

=� 1< #,6

��5�*�

# Input 5. 0�
���� �����%� (
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��� '�
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# Input 4. 0�
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DC ELECTRICAL CHARACTERISTICS 1, 2, 3

Test Conditions: TA = 0 - 70�C, VCC = 5V +5% unless otherwise specified.

Symbol Parameter Min Typ Max Unit Conditions

;#: #
��� :�� ;����-� ��6 ��< ;

;#9 #
��� 9(-	 ;����-� ��� ;�� ;

;#9 #
��� 9(-	 ;����-� ��(�(���&� ��� ; �
 J �66�� �� ��6��

;#95� #
��� 9(-	 ;����-� �5�.�:7� =�� ;�� ;

;�: ������ :�� ;����-� ��= ; #�: J ��= �


;�9 ������ 9(-	 ;����-� ��= ; #�9 J �=���


##: #
��� :��3�-� �����
� ��6 �6 �
 ;#8 J � �� ;��

##:�2: ����'� ,(
 :��3�-� �����
� �1� ?1� �
 ;#8 J � �� ;��

#5�: 5� #
��� :�� �����
� ��� �
 ;#8 J �

#5�: 5� #
��� :�� �����
� �@ �


#5#9 5� #
��� 9(-	 �����
� �� �
 ;#8 J ;��

#5�9 5� #
��� 9(-	 �����
� �� �
 ;#8 J ;��

#:: ���� ��% ��(������ :��3�-� �����
� ��� �� �
 ;� J � �� ;��

#�� ���
 ���(
 ������ :��3�-� �����
� ��� �� �
 ;� J � �� ;��

#��
 ,���� �����& �����
�= / �6 �
 
'�(�� ��$�

#��� ,���� �����& �����
�= 1 �� �
 ���
$�& ��$�

Notes
1.Parameters are valid over the specified temperature and operating supply ranges. Typical values are 25�C, VCC = 5V and typical

processing parameters.
2.All voltages are referenced to ground (GND). For testing, input signal levels are 0.4V and 2.4V with a transition time of 20ns

maximum. All time measurements are referenced at input voltages of 0.8V and 2.0V as appropriate. See Figure 31.
3.For prime grade N, P, J, L, M, ML, VCC = 5V + 10%
4.Measured operating with a 3.6864MHz crystal and with all outputs open.
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AC ELECTRICAL CHARACTERISTICS 1, 2, 3

Test Conditions: TA = 0 - 70�C, VCC = 5.0V +5% unless otherwise specified.

Symbol Parameter Min Typ Max Unit Conditions

Rest Timing (See Figure 32)

��2� �2�2� ,��%� A($�	 ��� �%

Read, Write and Interrupt Cycle Timing (Figure 33, Figure 34, Figure 35 )

�
� 
��
= ����� �(�� �� �� :�� �� 
%

�
9 
��
= 9��$ �(�� +��� �� 9(-	 � 
%

��A� �.A ����� �(�� �� �� :�� � 
%

��A9 �.A ����� �(�� +��� �� 9(-	 � 
%

���A �� 9(-	 ,��%� A($�	 =" 6 �� 
%

���� �� �� #
�7 9(-	 +��� ��
�7 :�� �� 
%

��� ���� ;��($ +��� �� �� #
�7 :��/ �@6 
%

�� ���� *�%  ����(
- +��� �� �� #
�7
9(-	

�� ��� 
%

��� ���� ����� �(�� �� �� :�� � 
%

��9 ���� 9��$ �(�� +��� �� :�� ��6 
%

��
: ��
�7 :�� +��� ���$ ���� ;��($ � 
%

��
9 ��
�7 9(-	 +��� �� �� #
�7 9(-	 ��� 
%

��
� ��
�7 9(-	 #���$�
'� +��� �� ��
#
�7 9(-	

��6 
%

���� �� �� #
�7 %�� �� �(�� �� H9(-	I@ <� 
%

Port Timing (Figure 36)

�,� ,��� #
��� ����� �(�� �� �� :�� ��
�.A 9(-	

� 
%

�,9 ,��� #
��� 9��$ �(�� +��� �� 9(-	 � 
%

�,� ,��� ������ ;��($ +��� �.A" �� 9(-	 =�� 
%

Interrupt Output Timing (Figure 37)

�#� #8�� �� �,1��,@ �	�
 �%�$ �% #
����
����% 9(-	 +���4

����� �+ #
�������% �����% *(�% (
 #�� ��
#,��

����� �+ #
������� ��%3 (
 #��

1��

1��


%


%

Clock Timing (Figure 38)

��:7 5�.�:7 �2!���
��� 9(-	 �� :�� �(�� ��� 
%

��:7 5�.�:7 ��&%��� �� 2!���
��  ��C��
'& ��� 1�/<= @�1@� �9G

���� ���
���.�(��� 2!���
�� ���'3 9(-	 ��
:�� �(�� �#,��

��� 
%

���� ���
���.�(��� 2!���
�� ���'3
 ��C��
'&

� @�1@� �9G
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AC ELECTRICAL CHARACTERISTICS 1, 2, 3 (CONT’D)
Test Conditions: TA = 0 - 70�C, VCC = 5.0V +5% unless otherwise specified.

Symbol Parameter Min Typ Max Unit Conditions

Clock Timing (Figure 38)

���5 �5�
 �
$ �5�
 �2!���
��� 9(-	 ��
:�� �(�� <

��� 
%

+��5 �5�
 �
$ �5�
 �2!���
���  ��C��
'&

�/5 � �/�� �9G

�5 � ��� �9G

Transmitter Timing (Figure 39)

��5� �5� ������ ����& � �5� �2!���
���
:��

16� 
%

���� �5� ������ ����& � �5� �#
���
���
������ :��

�6� 
%

Receiver Timing (Figure 40)

��5� �5� ���� ����� �(�� �� �5�
�2!���
��� 9(-	

�=� 
%

��59 �5� ���� 9��$ �(�� +��� �5�
�2!���
��� 9(-	

��� 
%

Notes
1.Parameters are valid over the specified temperature and operating supply ranges. Typical values are 25�C, VCC = 5V and typical

processing parameters.
2.All voltages are referenced to ground (GND). For testing, input signal levels are 0.4V and 2.4V with a transition time of 20ns

maximum. All time measurements are referenced at input voltages of 0.8V and 2.0V as appropriate. See Figure 31.
3.AC test conditions for outputs: CL = 50pF, RL = 2.7k• to VCC.
4.Consecutive write operations to the same register require at least three edges of the X1 clock between writes.
5.This specification imposes a 6 MHz maximum 68000 clock frequency if a read or write cycle follows immediately after the previous

read or write cycle. A higher 68000 clock can be used if this is not the case.
6.This specification imposes a lower bound on CS and IACK low, guaranteeing that they will be low for at least one CLK period.
7.This parameter is specified only to insure DTACK is asserted with respect to the rising edge of X1/CLK as shown in the timing dia-

gram, not to guarantee operation of the part. If the specified setup time is violated, DTACK may be asserted as shown or may be
asserted one clock cycle later.

8.The minimum high time must be at least 1.5 times the X1/CLK period and the minimum low time must be at least equal to the X1/CLK
period if either channel’s Receiver is operating in external 1X clock mode.

Specifications are subject to change without notice

ABSOLUTE MAXIMUM RATINGS1

�� �����& ;����-� @;� � � � � � � � � � � � � � � � � � � � � � � � �

�����-� ����������� �/6�� �� �6���� � � � � � � � � � � � �


�� ;����-�% �(�	 ��%��'� �� 0���
$� ���6; �� ?@;� � �

1.Stresses above those listed under the Absolute Maximum Ratings may cause permanent damage to thedevice. This isa stress rat-
ing only, and functional operation of the device at these or any other conditions above those indicated in the “Electrical Characteris-
tics” section of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect
device reliability.

2.Thisproduct includescircuitry specificallydesigned for theprotectionof its internaldevices fromdamagingeffectsofexcessivestat-
ic charge. Nonetheless, it is suggested that conventional precautions be taken to avoid applying any voltage larger than the rated
maximum.
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SYSTEM DESCRIPTION
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PRINCIPLES OF OPERATION

Figure 1 ���%�
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��� 
% (���%�����$ (
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A. DATA BUS BUFFER

�	� $��� ��% ��++�� ����($�% �	� (
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 �	�

(
���
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$ �	�
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���

B. OPERATION CONTROL BLOCK
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B.1 DUART REGISTER ADDRESSING
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Read Mode Registers Write Mode Registers

Address
(HEX)

Register Name Symbol Register Name Symbol
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- ��-(%���"
'	�

�� 


�9�


�= #
��� ,��� �	�
-�
��-(%���

#,�� 
�!(�(��& ��
���� ��-(%��� 
��

�6 #
������� �����% ��-(%��� #�� #
������� ��%3 ��-(%��� #��

�/ ���
���.�(��� �����
*&�� ��-(%���

��� ���
���.�(��� �����
*&�� ��-(%���

���

�@ ���
���.�(��� :����
*&�� ��-(%���

��: ���
���.�(��� :����
*&�� ��-(%���

��:

�< ��$� ��-(%���" '	�

�� * ���*" ���* ��$� ��-(%���" '	�

�� * ���*" ���*

�� �����% ��-(%���" '	�

��
*

��* ���'3 ����'� ��-(%���"
'	�

�� *

���*

�
 �2�2�;2� �����
$ ��-(%���"
'	�

�� *

��*

�* �! 9��$(
- ��-(%���"
'	�

�� *

�9�* �! 9��$(
- ��-(%���"
'	�

�� *

�9�*

�� #
������� ;�'��� ��-(%��� #;� #
������� ;�'��� ��-(%��� #;�

�� #
��� ,��� #, ������ ,��� ��
+(-����(�

��-(%��� ��,� � �,@�

�,��

�2 ����� ���
���.�(���
�����
$

��� ��� ������ ,��� *(�%
�����
$

��,*�

� ���� ���
���.�(���
�����
$

��� ����� ������ ,��� *(�% �
�����
$

��,*�

Table 1. DUART Port And Register Addressing

Note:
The shaded blocks are not Read/Write registers but rather, “Address-Triggered” Commands.
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Table 1 (
$('���% �	�� ��'	 '	�

�� (% �C�(���$ �(�	 ���

H��$� ��-(%���%I� 
%%�'(���$ �(�	 ��'	 �+ �	�%� H��$�

��-(%���I ��(�% (% � H��$� ��-(%���I ��(
��� ������(
����

���
 '	(�.%&%�������� �� ���2�2� ��'	�� ��(
��� (%

H��(
�(
- ��I �	� '	�

�� ���
 ��-(%���� �,���%� 
��� �	��

�	� %�++(! H
I (% �%�$ �� �	� �
$ �+ ��
& �+ �	�%� ��-(%���

%&����% (
 ��$�� �� ��+��" -�
��('���&" �� �(�	�� '	�

��% 


�� *�� 9������" �	� '�
��
�% �+ �	� �� ��(
��� �(�� %	(+�

+��� �	� �$$��%% �+ �	� ���
 ��-(%��� �� �	�� �+ �	� ���


��-(%���" (���$(����& +�����(
- �
& ���$ ����(�� �''�%% ��

�	� ���
 ��-(%���� �	� �� ��(
��� �(�� '�
�(
�� �� H��(
�

��I �	� ���
 ��-(%��� �
�(� � 	��$���� ��%�� �''��% ��

�
�(� � H�2�2� �� ,�#8�2�I '����
$ 	�% ���


(
��3�$� �	� H�2�2� �� ,�#8�2�I '����
$ '�
 ��

(%%��$ �& ��(�(
- �	� �������(��� $��� �� �	� �������(���

'	�

��F% '����
$ ��-(%���� �	���+���" ���	 ��$�

��-(%���%" �(�	(
 � -(��
 '	�

��" 	��� �	� %��� ��-('��

�$$��%%� �	� +������% �
$ +�
'�(�
% �+ �	� ��
�� �	��

��� '�
������$ �& �	� ��$� ��-(%���% ��� $(%'�%%�$ (


$���(� (
 Section G.3�

B.2 COMMAND DECODING

2�'	 '	�

�� (% �C�(���$ �(�	 � '����
$ ��-(%���� #


-�
����" �	� ���� �+ �	�%� '����
$ ��-(%���% ��� ��

�
����.$(%���� �	� ���
%�(����" �
����.$(%���� �	�

��'�(���" ���
- �(�	 +�'(�(���(
- � %��(�% �+ ��	��

�(%'����
���% '����
$%� �	� �(� +����� +�� ��'	

'����
$ ��-(%��� (% ���%�
��$ ������

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Miscellaneous Commands Enable/Disable Transmitter Enable/Disable Receiver

���  �����(
- ��!� �� J 8� �	�
-�
�� J 2
���� �!
�� J �(%���� �!
�� J 8�� ;��($
��� 
�� �%��

�� J 8� �	�
-�
�� J 2
���� �!
�� J �(%���� �!
�� J 8�� ���($
�$� 
�� �%��

Table 2. Command Register - CRA, CRB

�	� +�
'�(�
 �+ �	� ����� 
(���� �+ �	� '����
$ ��-(%���% (% +�(��& %���(-	��+�����$� �	(% 
(���� (% �%�$ �� �(�	�� �
���� ��

$(%���� �	� ���
%�(���� �
$.�� ��'�(����

�	� ����� 
(���� �+ �	� '����
$ ��-(%��� (% �%�$ �� (
��3� � %��(�% �+ �(%'����
���% '����
$%� Table 3

$�+(
�% �	� '����
$% �%%�'(���$ �(�	 �	� ����� 
(���� �+ �	� '����
$ ��-(%���%� ,���%� 
��� �	�� �	� ����� 
(����

'����
$% ��/ �	���-	 *�/ �++�'�% �
�& �	� ���+����
'� �+ '����
$ ��-(%���F% '	�

��� 9������" '����
$% ��/

�	���-	  �/ �++�'�% %&%��� ��� '	(�� ����� ������(�
�
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Bit 7 Bit 6 Bit 5 Bit 4 Description

� � � � Null Command:

� � � � Reset MRn Pointer: ���%�% �	� '	�

��F% ��
 ��(
��� �� ��(
� �� ���
�

� � � � Reset Receiver: ��%��% �	� (
$(�($��� '	�

�� ��'�(��� �% (+ � 	��$���� ��%�� 	�%
���
 ����(�$� �	� ��'�(��� (% $(%����$ �
$ �	�  # � (% +��%	�$�

� � � � Reset Transmitte�4 ��%��% �	� (
$(�($��� '	�

�� ���
%�(���� �% (+ � 	��$���� ��%��
	�$ ���
 ����(�$� �	� �5�
 ������ (% +��'�$ �� � 	(-	 ������

� � � � Reset Error Status: �����% �	� ��'�(��$ *���3 ��*�" ,��(�& 2���� �,2�"  ���(
-
2���� � 2� �
$ ������
 2���� ��2� %����% �(�%" ��M@41N�

���'(+('���&" (+ �	� ����� ��$�" +�� � ����('���� '	�

�� (% %�� �� H*��'3I ����� ��$�"
�	(% '����
$ �(�� ��%�� �	� ��� �+ �	� ��'�(��� ����� (
$('����% (
 �	� %����% ��-(%����
#
 �	� ���'3 ����� ��$�" �
'� �(�	�� � ,2"  2" �2 �� �* �''��%" �	(% ����� �(�� '�
�
�(
�� �� �� +��--�$ (
 �	� '	�

�� %����% ��-(%���" �
�(� �	(% '����
$ (% (%%��$�

#+ �	� 2���� ��$�" +�� � ����('���� '	�

�� (% %�� �� H�	���'���I 2���� ��$�" �	�
 �	�
'�
��
�% �+ �	� �����% ��-(%��� +�� ,2"  2 �
$ �* ��� ��+��'��$ �
 � '	���'��� �&
'	���'��� ��%('� #
 �	� H�	���'���I 2���� ��$�" �	� %���� �+ �	�%� (
$('����% (%
��%�$ �
�& ���
 �	� '	���'��� �	�� (% �� �	� ��� �+ �	� �9��

�	� �2 (
$('���� (% ����&% +��--�$ �% � H*��'3I 2���� ��$� (
$('����" �
$ ��C�(��%
�	(% '����
$ �� �� ��%���

� � � � Reset Break Change Interrupt: �����% �	� '	�

��F% ����3 '	�
-� (
������� %����%
�(��

� � � � Start Break:  ��'�% �	� �5�
 ������ ���� �	� ���
%�(���� ��%� �� �
����$ �� %����
� ����3� #+ �	� ���
%�(���� (% ����&" �	� %���� �+ �	� ����3 ��& �� $���&�$ �� �� ���
�(� �(��%� #+ �	� ���
%�(���� (% �'�(��" �	� ����3 ��-(
% �	�
 �	� ���
%�(%%(�
 �+
�	�%� '	���'���% (
 �	� �9� (% '�������$" �(G�" �52�, ��%� �� ���� ��+��� �	�
����3 �(�� ��-(
�

� � � � Stop Break: �	� �5�
 �(
� �(�� -� 	(-	 �(�	(
 ��� �(� �(��%� �5�
 �(�� ����(
 	(-	
+�� �
� �(� �(�� ��+��� �	� 
�!� '	���'���" (+ �
&" (% ���
%�(���$�

� � � � Set Rx BRG Select Extend Bit: ���% �	� '	�

��F% H��'�(��� *�0 ����'� 2!��
$
*(�I �� H�I� ���-� !J��

� � � � Clear Rx BRG Select Extend Bit: �����% �	� '	�

��F% H��'�(��� *�0 ����'�
2!��
$ *(�I� ���-� !J��

� � � � Set Tx BRG Select Extend Bit: ���% �	� '	�

��F% H���
%�(���� *�0 ����'� 2!�
��
$ *(�I �� H�I�

� � � � Clear Tx BRG Select Extend Bit: �����% �	� �	� '	�

��F% H���
%�(���� *�0 ���
��'� 2!��
$ *(�I �� H�I�

� � � � Set Standby Mode (Channel A): A	�
 �	(% '����
$ (% (
��3�$ �(� �	� '	�

�� 

'����
$ ��-(%���" ����� (% ������$ +��� ��'	 �+ �	� ���
%�(����%" ��'�(���%"
���
���.�(��� �
$ �$$(�(�
�� '(�'�(�% �� ���'� �	� ��
�� (
 �	� %��
$�& ��� �����
������ ��$�� ,���%� 
��� �	�� �	(% '����
$ �++�'�% �	� ������(�
 �+ �	� �
�(��
'	(�� 8����� ������(�
 (% ��%����$ �& � 	��$���� ��%�� �� �& (
��3(
- �	� H�2� 
��
�#;2 ���2I '����
$�

� � � � Set Active Mode (Channel A): A	�
 �	(% '����
$ (% (
��3�$ �(� �	� '	�

�� 

'����
$ ��-(%���" �	� ��
�� (% ������$ +��� �	� %��
$�& ��$� �
$ ��%���%

����� ������(�
�

� � � � Reserved

� � � � Reserved

Table 3. Miscellaneous Commands, Upper Nibble of all Command Registers, Unless Otherwise Specified.
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#
 �$$(�(�
 �� �	� '����
$% �	('	 ��� ���(����� �	���-	

�	� '����
$ ��-(%���%" �	� ��
�� ��%� �++��%

H
$$��%%���(--���$I '����
$%� �	�%� '����
$% ���

�(%��$ (
 Table 1" ��
�� ,��� 
8� �20#��2�


���2��#80IK �
$ ��� +���	�� ($�
�(+(�$ �& ��(
-

H%	�$�$I (
 � ���'(+('���&" �	�%� '����
$% ���4

� ��
�� ���8�2�.�#�2� ����
8�

� ���, ���8�2�.�#�2� ����
8�

� �2� ���,�� ,��� *#�� ����
8�

� �:2
� ���,�� ,��� *#�� ����
8�

2�'	 �+ �	�%� '����
$% ��� (
��3�$ �& �(�	�� ���$(
- ��

��(�(
- $��� �� �	�(� '����%��
$(
- ��
�� �$$��%%�% �%

%��'(+(�$ (
 Table 1�

 �� �!�����" �	� ��
�� ���8�2�.�#�2� ����
8�

(% (
��3�$ �& �	� ���'�$��� �+ ���$(
- ��
�� �$$��%%

�2�/� ,���%� 
��� �	�� �	(% H���$ ������(�
I �(�� 
��

��%��� (
 ���'(
- �	� '�
��
�% �+ � ��
�� ��-(%��� �
 �	�

$��� ��%� �	� �
�& �	(
- �	�� �(�� 	����
" (
 ��%��
%� ��

�	(% ���'�$���K (% �	�� �	� ���
���.�(��� �(�� (
(�(���

'��
�(
-�  �� � $���(��$ $(%'�%%(�
 (
�� �	� ������(�
 �+

�	� ���
���.�(���%" ����%� %�� Section D.2�



��	�� �!����� �+ �
 H
$$��%%���(--���$I '����
$%

(% �	� H�2� ���,�� ,��� *#�� �I �����
$� �	(%

'����
$ (% (
��3�$ �& ���+���(
- � ��(�� �+ $��� ��

��
�� �$$��%% �2�/� A	�
 �	� �%�� (
��3�% �	(%

'����
$ " 	�.%	� (% %���(
- '����(
 �(�% ��� H�I� �(�	(
 �	�

�,� ������� ,��� ��-(%����� 
�� ��	�� �(�%"�(�	(
 �	��,�

�
�� %��'(+(�$ �� �� %���" ��� 
�� '	�
-�$�

�	� %���� �+ �	� ������ ���� �(
% ��� '�������
�% �+ �	�

(
$(�($��� �(�% �(�	(
 �	� �,�� 9�
'�" (+ �,�M�N (% %�� ��

H�I" �	� %���� �+ �	� '����%��
$(
- ������ ���� �(
" �,�" (%


�� %�� �� � ��-(' H�I� ��
%�C��
��&" �
� '�
 �	(
3 �+ �	�

H�2� ���,�� ,��� *#��I '����
$ �% �	� H�:2
�

���,�� ,��� ,#8�I '����
$�  �� � ���� $���(��$

$(%'�%%(�
 (
�� �	� ������(�
 �+ �	� ������ ����%" ����%�

%�� Section F�

C. INTERRUPT CONTROL BLOCK

�	� (
������� '�
���� ���'3 �����% �	� �%�� �� ����& �	�

��
�� (
 �
 H#
������� ��(��
I �
�(��
��
�� �	�

��
�� (
'��$�% �
 #
������� ��C��%� ������ %(-
��

�#8��� (% ����($�$ �	('	 ��& �� ���-�����$ �� ��

�%%����$ ���
 �	� �''����
'� �+ �
& �+ �	� +�����(
-

���
�%4

� ���
%�(� 9��$ ��-(%��� 
 �� * ���$&

� ��'�(�� 9��$ ��-(%��� 
 �� * ���$&

� ��'�(��  # � 
 �� *  ���

� ����� �� 2
$ �+ ��'�(��$ *���3 (
 �	�

��% 
 �� *

� 2
$ �+ ���
���.�(��� ���
� ���'	�$

� �	�
-� �+ ����� �
 (
��� �(
%" #,�" #,�" #,�" #,1

�	� (
������� '�
���� ���'3 '�
%(%�% �+ �
 #
������� �����%

��-(%��� �#���" �
 #
������� ��%3 ��-(%��� �#���" �


��%3�$ #
������� �����% ��-(%��� ��#��� �
$ �
 #
�������

;�'��� ��-(%��� �#;��� Table 4 �(%�% �	�%� ��-(%���%" �
$

�	�(� �$$��%% ��'��(�
 ��(�	(
 �	� ��
����

Register Description
Address Location

(in DUART Address Space)

#�� #
������� �����% ��-(%��� �6�/ ����$ �
�&�

#�� #
������� ��%3 ��-(%��� �6�/�A�(�� �
�&�

�#�� ��%3�$ #
������� �����% ��-(%��� ���/����$ �
�&�

#;� #
������� ;�'��� ��-(%��� ���/

Table 4. Listing and Brief Description of Interrupt Control Block Registers

�	� ���� �
$ �����%� �+ ��'	 �+ �	�%� ��-(%���% ���

$�+(
�$ �% +�����%4

C.1 Interrupt Status Registers (ISR)

�	� '�
��
�% �+ �	� #�� (
$('���% �	� %����% �+ ��� ����
�(��

(
������� '�
$(�(�
%� #+ �
& �(�% �(�	(
 �	�%� ��-(%���% ���

��--��$ H	(-	I" �	�
 �	� '����%��
$(
- '�
$(�(�
 	�% �� (%

�''���(
-� #
 -�
����" �	� '�
��
�% �+ �	� #�� �(�� (
$('���

�� �	� ���'�%%��" �	� %���'� �� �	� ���%�
 +�� �	� (
�������

��C��%� +��� �	� ��
��� �	� �(��+����� �+ �	� #��

��-(%��� (% ���%�
��$ �% +�����%�
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Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Input Port
Change

Delta Break
B

RXRDY/
FFULLB

TXRDYB Counter
Ready

Delta Break
A

RXRDY/
FFULLA

TXRDYA

� J 8�

� J E�%

� J 8�

� J E�%

� J 8�

� J E�%

� J 8�

� J E�%

� J 8�

� J E�%

� J 8�

� J E�%

� J 8�

� J E�%

� J 8�

� J E�%

Table 5. Interrupt Status Register - (ISR) Bit Format

�	� ���
(
- ��	(
$ ��'	 �+ �	�%� �(�% (% $�+(
�$ ������

ISR[7]: Input Port Change of State:

#+ �	(% �(� (% �� � ��-(' H�I" �	�
 � H'	�
-� �+ %����I ��%

$���'��$ �� �	� #,� � #,1 �(
%� �	� �%�� ����$ %���('� �	(%

(
������� �& ���$(
- �	� #,�� �(+ #��M@N J ��� #��M@N (%

'�����$ �	�
 �	� �,� 	�% ���$ �	� #,��� *& ���$(
- �	�

#,��" �	� �%�� �(�� $�����(
�4

� �	� (
$(�($��� #
��� ,��� �(
 �	�� '	�
-�$ %����

� �	� +(
�� %���� �+ �	� ��
(����$ (
��� ����%" +�����(
-

�	� �	�
-� �+ ������
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ISR[5] RXRDYB/FFULLB - Channel B Receiver
Ready or FIFO Full
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ISR[3] Counter Ready

#
 �	� �#�2� ��$�" �	� �.� ����
���.�(���� �(�� %��

#��M1N �
'� ��'	 '&'�� �+ �	� ��%����
� %C���� ����

����(����� �� �	� �,1 �(
�� #��M1N �(�� �� '�����$ �&

(
��3(
- �	� H���,���8�2�I '����
$� *��� (
�(
$"

�	�� (
 �	� �#�2� ��$�" �	� H���, ���8�2�I

'����
$ �(�� 
�� %��� �	� �.��

#
 �	� ���8�2� ��$�" �	(% �(� (% %�� �	�
 �	� �.�

���'	�% �	� ����(
�� '��
� �������/ �
$ (% '�����$ �	�


�	� �.� (% %�����$ �& � H���, ���8�2�I '����
$�

A	�
 �	� ���
���.�(��� (% (
 �	� ���8�2� ��$�" �	(%

'����
$ �(�� %��� �	� '��
����

ISR[2]: Delta Break Indicator - Channel A
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ISR[1] RXRDYA/FFULLA - Channel A Receiver
Ready or FIFO Full
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ISR[0]: Channel A Transmitter Ready
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C.2 Interrupt Mask Register (IMR)
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Table 6. IMR Bit Format
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C.3 Masked Interrupt Status Register (MISR)
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C.4 Interrupt Vector Register, IVR
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C.5 Limitations of the DUART Interrupt Structure
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C.6 Servicing DUART Interrupts
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Figure 2. Simple Illustration Depicting the Interfacing of the

XR68C681 DUART to a 68000 Processor
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Figure 3. Detailed Schematics of the XR68C681 Interfacing to the 68000 Processor
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Figure 4. XR68C681/68000 CPU Interrupt Cycle Timing
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Figure 5. Block Diagram of DUART Timing Control Block
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Figure 6. A Recommended Schematic for the XTAL Oscillator Circuitry
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Note:
The user also has an option to drive the oscillator circuit with a TTL input signal, in lieu of using a crystal oscillator. If this approach is
used, the TTL must be driven into the X1/CLK pin, and the X2 pin must be left floating.
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Figure 7. A Recommended Schematic to Drive Multiple DUARTs From the Same Crystal Oscillator
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