
NET+50 Data Sheet

The NetSilicon™ NET+50 is a high-performance, highly integrated, 32-bit, 
system-on-a-chip ASIC, designed for use in intelligent networked devices and 
Internet appliances. The NET+50 is based on the standard architecture in the 
NET+ARM™ family of devices.
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NET+ARM is the hardware foundation for the NET+Works™ family of integrated 
hardware and software solutions for device networking. The NET+Works solution 
includes drivers, operating systems, networking software, development tools, 
APIs, and complete development boards.
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The following diagram provides an overview of the modules that make up the 
NET+50 device:
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The NET+50 is available in two package options — a ball-grid array (BGA) or a 
plastic quad flat pack (PQFP).
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REV H: 05/08/2001
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The pinout tables in the following sections have the following columns:
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� All outputs drive TTL levels. Outputs drive to 0.4 V maximum on low, 
2.4 V minimum on high.

� The following pins require a 2.5 V input level:

� ����B R8, 174) 
� ��� ���� �
� ���� 
� �� 
���� ������� �
��

� Remaining inputs are TTL levels and are 3.3 V tolerant, allowing integration 
with 3.3 V devices.

� Regarding 3.3 V power and GND pads: In general, you should use separate 
power pairs for AC and DC power to prevent the noise in the AC power 
buses from reaching the DC power buses. NetSilicon recommends (and uses) 
a ferrite bead to filter the AC power pins.
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The ARM7TDMI core contains hardware extensions for advanced debugging. 
These extensions facilitate development and testing of application software, 
operating systems, and the hardware itself.

The debug extensions let you stop the core on a given instruction fetch (break-
point) or data access (watchpoint), or asynchronously by a debug request. In such 
cases, the ARM processor is in debug state so you can examine the core’s internal 
state and the system’s external state. When the examination is complete, you can 
restore the core and system state, and resume program execution.

The ARM processor is put into debug state by an internal functional unit called 
ICEBreaker. In debug state, the core isolates itself from the memory system. You can 
examine the core while all other system activities — for example, DMA operations 
— continue normally.

You can examine the ARM processor’s internal state through the 5-pin interface for 
debugging. This interface lets you serially insert instructions into the core’s pipe-
line without using the external data bus. Therefore, in debug state, you can insert a 
store-multiple into the instruction pipeline to dump the contents of the processor’s 
registers. Data can be serially shifted out without affecting the rest of the system.
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�
���:

� There can be 0, 1, or 2 null periods between memory transfers. Contact the 
factory for details.

) Port size determines which byte enable signals are active:

8-bit port = BE3*
16-bit port = BE[3:2]*
32-bit port = BE[3:0]*
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� There can be 0, 1, or 2 null periods between memory transfers. Contact the 
factory for details.

) Port size determines which byte enable signals are active:

8-bit port = BE3*
16-bit port = BE[3:2]*
32-bit port = BE[3:0]*
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� There can be 0, 1, or 2 null periods between memory transfers. Contact the 
factory for details.

) Port size determines which byte enable signals are active:

8-bit port = BE3*
16-bit port = BE[3:2]*
32-bit port = BE[3:0]*
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� There can be 0, 1, or 2 null periods between memory transfers. Contact the 
factory for details.

) Port size determines which byte enable signals are active:

8-bit port = BE3*
16-bit port = BE[3:2]*
32-bit port = BE[3:0]*
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� There can be 0, 1, or 2 null periods between memory transfers. Contact the 
factory for details.

) Port size determines which byte enable signals are active:

8-bit port = BE3*
16-bit port = BE[3:2]*
32-bit port = BE[3:0]*

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


�

����


�
,

����


�
�





����

�
�



��


��


��


��

����

������������

���� ��!����������

�����������

���� ��!����������

�"��#�$

��"
#�$��������	��

�!"�#�$�

-%����'"
�#�$

!(�)����

+��
������ � � � 	 � � 
� � �
� ■  ■  ■  ■  ■  ■  ■ �5



�'&1� � �� � ��
�������������������
������

�
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� There can be 0, 1, or 2 null periods between memory transfers. Contact the 
factory for details.

) Port size determines which byte enable signals are active:

8-bit port = BE3*
16-bit port = BE[3:2]*
32-bit port = BE[3:0]*

@ The TW cycles are present when the WAIT field is set to 2 or more.
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� There can be 0, 1, or 2 null periods between memory transfers. Contact the 
factory for details.

) Port size determines which byte enable signals are active:

8-bit port = BE3*
16-bit port = BE[3:2]*
32-bit port = BE[3:0]*

@ The TW cycles are present when the WAIT field is set to 2 or more.
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�
���:

� There can be 0, 1, or 2 null periods between memory transfers. Contact the 
factory for details.

) Port size determines which byte enable signals are active:

8-bit port = BE3*
16-bit port = BE[3:2]*
32-bit port = BE[3:0]*

@ The TW cycles are present when the WAIT field is set to 2 or more.
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� There can be 0, 1, or 2 null periods between memory transfers. Contact the 
factory for details.

) Port size determines which byte enable signals are active:

8-bit port = BE3*
16-bit port = BE[3:2]*
32-bit port = BE[3:0]*

@ The TW cycles are present when the WAIT field is set to 2 or more.
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�
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� There can be 0, 1, or 2 null periods between memory transfers. Contact the 
factory for details.

) Port size determines which byte enable signals are active:

8-bit port = BE3*
16-bit port = BE[3:2]*
32-bit port = BE[3:0]*

@ Port size determines which CAS* signals are active:

8-bit port = CAS3*
16-bit port = CAS[3:2]*
32-bit port = CAS[3:0]*
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� There can be 0, 1, or 2 null periods between memory transfers. Contact the 
factory for details.

) Port size determines which byte enable signals are active:

8-bit port = BE3*
16-bit port = BE[3:2]*
32-bit port = BE[3:0]*

@ Port size determines which CAS* signals are active:

8-bit port = CAS3*
16-bit port = CAS[3:2]*
32-bit port = CAS[3:0]*
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� There can be 0, 1, or 2 null periods between memory transfers. Contact the 
factory for details.

) Port size determines which byte enable signals are active:

8-bit port = BE3*
16-bit port = BE[3:2]*
32-bit port = BE[3:0]*

@ Port size determines which CAS* signals are active:

8-bit port = CAS3*
16-bit port = CAS[3:2]*
32-bit port = CAS[3:0]*

+ The BCYC field in the Chip Select Option register should never be set to 00 
for Fast Page and EDO DRAM.
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� There can be 0, 1, or 2 null periods between memory transfers. Contact the 
factory for details.

) Port size determines which byte enable signals are active:

8-bit port = BE3*
16-bit port = BE[3:2]*
32-bit port = BE[3:0]*

@ Port size determines which CAS* signals are active:

8-bit port = CAS3*
16-bit port = CAS[3:2]*
32-bit port = CAS[3:0]*

+ The BCYC field in the Chip Select Option register should never be set to 00 
for Fast Page and EDO DRAM.
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� Port size determines which byte enable signals are active:

8-bit port = BE3*
16-bit port = BE[3:2]*
32-bit port = BE[3:0]*

) The Precharge command or Active command or both are not always 
present. They depend on the address of the previous SDRAM access.
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� Port size determines which byte enable signals are active:

8-bit port = BE3*
16-bit port = BE[3:2]*
32-bit port = BE[3:0]*

) The Precharge command or Active command or both are not always 
present. They depend on the address of the previous SDRAM access.

@ If CAS latency = 3, there are:

– Two NOPs between the Read and Burst Terminate commands

– Three Inhibit commands after the Burst Terminate command
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� Port size determines which byte enable signals are active:

8-bit port = BE3*
16-bit port = BE[3:2]*
32-bit port = BE[3:0]*

) The Precharge command or Active command or both are not always 
present. They depend on the address of the previous SDRAM access.When 
the Active command is not present, parameter 35 (write D[31:0]) is not valid 
until the Write (T2) cycle.
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� Port size determines which byte enable signals are active:

8-bit port = BE3*
16-bit port = BE[3:2]*
32-bit port = BE[3:0]*

) The Precharge command or Active command or both are not always 
present. They depend on the address of the previous SDRAM access.

@ If CAS latency = 3, there are:

– Two NOPs between the Read and Burst Terminate commands

– Three Inhibit commands after the Burst Terminate command
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�
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� Port size determines which byte enable signals are active:

8-bit port = BE3*
16-bit port = BE[3:2]*
32-bit port = BE[3:0]*

) The Precharge command or Active command or both are not always 
present. They depend on the address of the previous SDRAM access.

@ If CAS latency = 3, there are:

– 5 NOPs between the Read and Burst Terminate commands

– 3 Inhibit commands after the Burst Terminate command
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� Port size determines which byte enable signals are active:

8-bit port = BE3*
16-bit port = BE[3:2]*
32-bit port = BE[3:0]*

) The Precharge command or Active command or both are not always 
present. They depend on the address of the previous SDRAM access.When 
the Active command is not present, parameter 35 (write D[31:0]) is not valid 
until the Write (T2) cycle.
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�
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� ��* is shown here for reference. Its timing is available on the diagrams 
referenced on page -46.

) The memory signals consist of: 

The timing of these signals depends on how the memory is configured. 
See the timing diagramseferenced on page -46.

@ The ����* signal works as an input only when the DMA channel is 
configured as Fly-By Write.
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�
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� Between memory cycles, 0, 1, or 2 null periods can occur. Contact the factory 
for details.

) ��* is shown here for reference. Its timing is available on the diagrams in 
the sections referenced below.

@ The memory signals consist of: 

The timing of these signals depends on how the memory is configured. 
See the timing diagrams in the sections referenced below.

+ The timing of the chip select associated with the buffer descriptor’s source 
address depends on how that chip select is configured.

� The timing of the chip select associated with the buffer descriptor’s 
destination address depends on how that chip select is configured.

�����.��
� M�"#�������4M�
����4���/

� M(������4�������'%�'"#�������4M�
����4��1/

� M�'"#�������4M�
����4��1)

�� �� �� ����	� �� �� ��


�
�
�
�


�
�
�
�


�
�


�



��


�



��

������

������

������

����

���������������������

������� �!��"#

� $%&�'�������(��)�� ��

� $%&�'�������������� ��

*(+,��$-.(���/��0'

*�����$-.(���/��0'�

*.�+��$-.(���/��0'�����������

�����	

'#,#K1�E/L
#''"K�)E/L
��K1E/LB

��-"#�K�E/LB
�#�K1E/LB
"?B

%�B
?�B
�%",�1-#�+A
� �  ■  ■  ■  ■  ■  ■  ■ ��������� �� ����� �



� ) ���� � � � � ��
 � � 	 � 3� � � �� � ��
/������������
��	�.��������

��/�������������"����� ��01�������0����)���

������ � ������������ !��4 !�;4 ����

�1/ '�������6������
��
���/������4�	�
	
�9�����: �/ ��

�1� �
���/������4�	�
	
��
�'�������6�����9!
��: / ��

�1� '�������6������
��
�����3�����4�	�
	
�9�����: �/ ��

�11 �
�����3�����4�	�
	
��
�'�������6�����9!
��: / ��

�1� ���.����
*��
��
���/�3����������4�	�
	
 �=5 ���2,���

�15 ���.����
*��
��
�����3�����3�����4�	�
	
 �=5 ���2,���

�1� �
���/�3�����4���4���
�'����%���6���� 2,��� ,��� ��

�1) �
����������4���4���
�'����%���6���� 2,��� ,��� ��

�1� �
���/������3�����4�	�
	
��
����.���!�4! �=5 ���2,���

�1C �
���������������4�	�
	
��
����.���!�4! �=5 ���2,���

��/ ���.����
*��
�'����%���6���� 2,��� ,��� ��

�1)�1���/

�1C
�1�

�15

�1�

���

���

���

���

 �� &��  �� &��

 �� &��  �� &��

������ �%���9�
���/:

������ �%���9�
����:

�������.��

����'������

����'����%��
������ � � � 	 � � 
� � �
� ■  ■  ■  ■  ■  ■  ■ �)



� ) ���� � � � � ��
 � � 	 � 3� � � �� � ��
��/��.�2�������"����� ��01�������0����)���

������ � ������������ !��4 !�;4

��� �
���/�������
	
�!�4!��
�,A'�6���� 1�B�,�	� ��B�,�	�

��� �
���/��������.����
*��
�������
	
�!�4!�9�����: /

��1 �
���/�"A'�������6������
�������
	
�!�4!�9�����: 1=�

��� �
���/�������
	
�!�4!��
�"A'�������	!��4��9!
��: ��B�,�	�

��5 �
���/�������
	
�!�4!��
��������.���!�4!�9!
��: ��B�,�	�

��� �
�����������
	
��
*��
�,A'�6���� 1�B�,�	� ��B�,�	�

��) �
������������.����
*��
�������
	
��
*�9�����: /

��� �
�����"A'�������6������
�������
	
��
*�9�����: 1=�

��C �
�����������
	
��
*��
�"A'�������	!��4��9!
��: ��B�,�	�

�5/ �
�����������
	
��
*��
��������.���!�4!�9!
��: ��B�,�	�

��������������8���������������
��	
����9��:=

��������/

�5/
��5

��)

���

���

���

���

���

 �� &��  �� &��

 �� &��  �� &��

������ �%���9�
���/:

������ �%���9�
����:

�������.��

����'������

����'����%��
� �  ■  ■  ■  ■  ■  ■  ■ ��������� �� ����� �



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

������ � ������������ !��4 !�;4 ����

C/ ,A�� �!�4!��
�,A'��,A�&��,A�"�6���� 5 �) ��

C�� "A'��"A�"��"A'@�6������
�"A�� �!�4!�9�����: � ��

C�. "A�� �!�4!��
�"A'��"A�"��"A'@�!
������� / ��

C�	 "A�� �!�4!��
�"A'�!
������� / ��

C� �'��!�4!��
��'�%�	!��4� �/ 5/ ��

C1� �'�%�6������
��'��!�4!�9�����: �/ ��

C1. �'��!�4!��
��'�%�!
������� / ��

C1	 �'��	�	������� ������-�/

C� "A�� �!�4!��
�"��(B�	!��4� �=5 ��

C5� "�D��,B�6������
�"A�� �!�4!�9�����: �=� ��

C5. "�D��,B�6�����3�
��"A�� �!�4!�9!
��: / ��

C� �"���
*��
�"A�� ����� �) ���2,���

C�

C/

C/

C/

��	��


���

���

��	��


,A�� 

,A'K1E/L

,A�&

,A�"

"A�� 

"A'K1E/L

"A�"

"A'@

�'�

�'�%�9
�����:

�'�%�9�����:
������ � � � 	 � � 
� � �
� ■  ■  ■  ■  ■  ■  ■ �C



&�*����������
2��#.����/�.�

&������.�&�*������#����
.���
�	

C�

"A�� 

�"�

C5.
C5�

C�C�

C�.
C��

5 ' � � 1� 5�

"A�� 

"A'

"��(B�9�%",��:

"�D��,B�9�%",�5:



&'1��
 � � � 
 ���� � � �� � ��
"6!��
���
�����������

������ � ������������ !��4 !�;4

�// ,� ��
*��
�,'%�6���� / 11=5

�/� ,� ��
*��
�,'%�!�4!��������	� / 1�=1

�/�� ,'���,���6������
�,� �!�4!�9�����: /=)�

�/�. ,� �!�4!��
�,'���,���!
������� �=1

�/1 ,� �	�	������� 1�=�

�/� ,� �������*���! �5=�

�/5 ,"�,B��
*����� �)

��������������8���������������
��	
����9��:=

�
��: ,"�,B�!���������������	����������
=�%����
��	��
���������
�
��
�����6��,"�,B���������
*=�,!���
�������4���
���������
������
4�	�/����
������3�*�����!��
3���6
��=�&������	
��
��	
�����������4�,"�,B��
�"���,B�
����
��	��
�������=

�



�
�

�



�
��
� �
�

�
�� �
��

�
��
� �
+

�

 �
�

���

�'.

�'12�� 3!

��*!��
������ � � � 	 � � 
� � �
� ■  ■  ■  ■  ■  ■  ■ 5�



�� ) � � �� � ��
����������
The data shown is independent of ������� and 
��� settings. Units are 
nanoseconds (ns).

��� � ������������ �
�� !�� !�;

)/� ���B-�'#� B��
*��
��"?B�������� � ,�	��2��=5

)/. ���B-�'#� B��
*��
��"?B�!
������� � �B,�	�

)� "����'����@������
��#� B�6���� ,�	�

)� ���B-�'#� B��
*��
��#� B��
* 1 ,�	� �B,�	�

)�� ���B��
*��
��#� B��
* � )B,�	� '����������.���!�����"#���		��������

)�. ���B-�#� B��
*��
��#� B��
* 5 �B,�	� �B,�	�

)�	 ���B��
*��
��#� B�6�����9�!�����"#��
���: � )B,�	� '����������.���!�����"#���		��������

)1 ���B-�'#� B�!�4!��
��'#,#�!�4!��������	� / )=��

)� ���B-�'#� B�!�4!��
��#� B�!�4! / �1

)5 ���B-�'#� B��
*��
��#� B�9*���2:��
* / ��

)�� ���B-�'#� B��
*��
�?�����'����6���� �B,�	�

)�. ���B-�'#� B�!�4!��
�?�����'����!
������� /

))� ���B-�'#� B�*���!�!�4!�9��	
6���: ��

)). �#� B��
*��
����B-�'#� B�!�4!�9!
��: � /

))	 �'#� B����������
* ��/

)�� #�������6������
����B��
* /

)�. ���B�!�4!��
�#�������!
������� /

)C ���B��
*��
���&,�-��	!��4��9*����: 1B,�	� 5B,�	�

�/� �'#� B��
*��
��'"G�B���'"G%B�!�4! 5B,�	�

�/. �'"G%B�!�4!�*���! 5B,�	�

�/	 �'"G�B�!�4!�*���! �B,�	�

�/� �'#� B��
*��
���&,���
* ��

�/� �'#� B�!�4!��
���&,��!�4! �5

�� ���B-�'#� B��
*��
���&B��
* � �B,�	� 1B,�	�

�� ���B-�'#� B�!�4!��
���&B�!�4! � / �1

�1 ���B-�'#� B��
*��
���"?B��
* � �B,�	� �B,�	�

��� �"?B�6������
��'#� B��
*�9�����:� � /

��. �'#� B�!�4!��
��"?B�!
������� � /

�5 �'#� B��
*��
��'#,#�6���� ) 1B,�	� 5B,�	�

�5� �'#� B��
*��
��'#,#�6���� ) �B,�	� �B,�	�
5 �  ■  ■  ■  ■  ■  ■  ■ ��������� �� ����� �



�� ) � � �� � ��
�
���:

� Parameters 70a and 70b apply only when the ENI FAST bit is set to 0. When 
ENI FAST is set to 1, parameters 84a and 84b apply.

) The 
��* and 

��* signals control an external bi-directional data bus 
transceiver for the PDATA bus that can drive only 2 mA.

@ Parameter 72 applies only to ENI registers when FAST is set to 0. This does 
not apply to shared RAM access.

+ Parameter 72a applies to all shared RAM accesses when FAST is set to 0. 
The max specification for 
��* to 
���* valid is larger for shared RAM 
accesses. The additional delay depends on the speed of the external RAM 
assigned to provide the physical shared RAM. Consequently, the maximum 
specification for shared RAM accesses is system-dependent.

� Parameter 72b applies to ENI register accesses when FAST is set to 1.

A Parameter 72c applies to ENI shared RAM accesses when FAST is set to 1.

B Parameter 85 applies when FAST is set to 0. Parameter 85a applies when 
FAST is set to 1.

* Parameter 77c can be reduced to 3*TSYS when FAST is set to 1.
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