


 
 


    
 




 






 
  




 








 
 



 



 



 








 
 

 

 



 




 




 


    

 



 



   







































 


























































*





 

 



 

 

 Twisted-Pair Ethernet Transceiver Plus (TPEX+)

 

 

 PCnet-ISA Single-Chip Ethernet Controller (for ISA bus)
 PCnet-ISA Single-Chip Ethernet Controller (with Microsoft

 PCnet-32 Single-Chip 32-Bit Ethernet Controller (for 386DX, 486 and VL buses)
 PCnet-PCI Single-Chip Ethernet Controller (for PCI bus)

 PCnet-SCSI Combination Ethernet and SCSI Controller for PCI Systems
 Twisted-Pair Ethernet Transceiver (TPEX)

 

 




































































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 

          



















 






























































































*



 

          









 
 
 


  






  
  





  
  








 

*



 

          













 


 





  
   






 


 
 






 


 


 
 
 

  

 







 



 
  





    
 





 




  
 







  
 


  

   

  

  

  

  

   

  

  

  

*



 

          










 
  
 






 
 


 









    








   


 
      







 







 


 
  






 
  
    

 












  
   







  







  















 




 




 




 

*



 

          





   


        


        


  


        


        







 





 
 













 





















 
 







 




 








  




 
 

*





 

 



Controller for Ethernet (C-LANCE) has been designed

   
Am29000, 80x86, 680x0, Z8000 and LSI-11. The
C-LANCE has a 24-bit wide linear address space when

 
  



       

C-LANCE interfaces with both multiplexed and de-

address/data bus transceivers. The C-LANCE is pin-for-


between the C-LANCE and LANCE devices.
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Figure 1. C-LANCE/CPU Interfacing Multiplexed Bus
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Figure 2. C-LANCE/CPU Interfacing Demultiplexed Bus


of the initialization block into two internal control regis-
ters. The C-LANCE has four internal control and status
        



C-LANCE during the initialization phase, for demand
transmission, and  periodically to read the status bits fol-
        



C-LANCE upon:













       
 
interrupts to the microprocessor. In systems where poll-
          


The basic operation of the C-LANCE consists of two dis-

the C-LANCE chip directly accesses data (in a transmit


a 32-bit CRC. On transmission, the first byte of data

loads into the 48-byte Transmit FIFO; the C-LANCE

     



SlA to the C-LANCE. The packets are loaded into the
64-byte Receive FIFO for preparation of automatic

and compared with the CRC appended to the data pack-




Packets can be received using three different destina-
     


The first type is a full comparison of the 48-bit destina-

was programmed into the C-LANCE during an initializa-
      
One is group type mask where the 48-bit address in the
packet is put through a hash filter to map the 48-bit


address, then the 48-bit address is stored in main mem-
ory. At this time, a look up is performed by the host com-
puter comparing the 48-bit incoming address with the
pre-stored 48-bit logical address. This mode can be
useful if sending packets to all of a particular type of de-

or all printer servers). Additional details on logical ad-


*



 

 

under “Logical Address Filter.” The second logical ad-
dress is a broadcast address where all nodes on the net-
        





The Ethernet and IEEE 802.3 CSMA/CD network ac-

C-LANCE. In addition to listening for a clear medium be-
fore transmitting, Ethernet handles collisions in a prede-


 
      


   
delay a random amount of time according to the Ether-

colliding nodes do not try to repeatedly access the net-
work at the same time. The C-LANCE also offers a se-
     
performance on busy networks. Up to 16 attempts to ac-
cess the network are made by the C-LANCE before re-



Extensive error reporting is provided by the C-LANCE.

a whole or to individual data packets. Network-related
errors are recorded as flags in the CSRs and are exam-
ined by the CPU following interrupt. Packet-related er-







— 





— 



— 



— 

Packet-related errors:



— 



— 



— 




— 

The C-LANCE performs several diagnostic routines


   

Reflectometer is incorporated into the C-LANCE to aid
system designers in locating faults in the Ethernet physi-


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Figure 2-1. C-LANCE/Processor Memory Interface
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Figure 2-2. C-LANCE Memory Management


A key feature of the C-LANCE and its on-board DMA
  
between the C-LANCE and the host microprocessor
through common memory locations. The basic organi-

       
Figures 2-1 and 2-2. There are separate descriptor rings


execution by the C-LANCE. Each entry in a descriptor

   

data buffer areas. The C-LANCE searches the descrip-

empty buffer in order to chain buffers together or to han-
dle back-to-back packets. As each buffer is filled,

         


C-LANCE Interface

programming the pin functions used for different inter-
facing schemes. For example, ACON is used to pro-
       



 method for addressing word or-

signal is decoded along with the least significant ad-




*





 







 
   



C-LANCE in Bus Slave Mode
The C-LANCE enters the Bus Slave Mode wheneve

       
(CSR0, CSR1, CSR2, and CSR3) and the Register Ad-

written to at anytime, but the C-LANCE must be stopped









the DAL lines become valid, the C-LANCE asserts







 by C-LANCE indicates
  
have been stored by C-LANCE in its appropriate CSR
, ADR and DAL 15:00 must re-
       
 



C-LANCE in Bus Master Mode
All data transfers from the C-LANCE in the bus Master
. The auto-
matic adjustment of the C-LANCE cycle by the 
 
memory due either to memory refresh or to dual port ac-
cess. Transfers are a minimum of 600 ns in length ex-

which the minimum is 700 ns. Transfers can be in-
 
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



17881B-10








     
DAL00 – DAL15 and A16 – A23. The BYTE MASK sig-

byte memory reference. READ indicates the type of cy-


a 3-state mode, and   falls LOW to signal the begin-


valid data. The C-LANCE then latches memory data on

 returns HIGH. Refer to Figure 5-1.



the C-LANCE, and     
away from the C-LANCE. During a read cycle, 
      




DAL00 – DAL15 lines change from containing ad-



Figure 5-2.
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



 

Figure 5-1. Bus Master Read Timing (Single DMA Cycle) 
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Figure 5-2. Bus Master Write Timing (Single DMA Cycle)
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 



 

transceiver must be activated during the inter-


 
functions, such as reporting the occurrence of colli-


 Version 2 specifies that when transmission is ter-





 IEEE 802.3 specifies a 2-byte length field rather




 





 


 

  
 



  

  



  

  

*



 







Am79C90 (C-LANCE). 

Programming the Am79C90 (C-LANCE)
The Am79C90 (C-LANCE) is designed to operate in an
      
 
C-LANCE is programmed by a combination of registers
and data structures resident within the C-LANCE and
  
Registers (CSRs) within the C-LANCE which are pro-
       
C-LANCE has the ability to access memory locations to



  



Initialization Block—12 words in contiguous mem-

the operating parameters necessary for device op-


— 

— 

— 

— 


— 


Receive and Transmit Descriptor Rings—Two ring


entry must start on a quadword boundary. The De-


— 

— 

— 

Data Buffers—Contiguous portions of memory 



In general, the programming sequence of the C-LANCE


Program the C-LANCE’s CSRs by a host device to




The C-LANCE loads itself with the information con-


The C-LANCE accesses the descriptor rings for





the chip. The CSRs are accessed through two bus ad-







the RAP during a bus slave transaction. During a subse-







To distinguish the data port from the address port, a dis-


 

 

 







17881B-13

  

   
into the CSR selected in RAP. Read-


  are acces-
      


If the STOP bit is not set while at-

, the C-LANCE will return

return undefined data. WRITE op-


*





 

 







17881B-14

  

  


  
     

 

 

 
 
 
 




































17881B-15

 

  

       




ERR is read only; writing it has no ef-
, set-
      


  

  BABBLE is a transmitter timeout er-
     

the time required to send the maxi-


BABL is a flag which indicates ex-


been transmitted, excluding pream-
     
C-LANCE will continue to transmit

    
   




set by the C-LANCE, and cleared by




    
the collision input to the C-LANCE
was not asserted during the trans-
 
transmit completed. The collision af-






is set by the C-LANCE and cleared


      
CERR error will not cause an inter-


      
     
does not own any receive buffer, in-


FIFO overflow is not reported be-



  



set by the C-LANCE and cleared by




*





 



  

   
C-LANCE is the Bus Master and has

     


  
    





is set by the C-LANCE and cleared

       


     
when the C-LANCE updates an en-




      



set by the C-LANCE and cleared by




  
when the C-LANCE updates an en-




      



set by the C-LANCE and cleared by




    
that the C-LANCE has completed
   

set, the C-LANCE has read the In-
   


      



set by the C-LANCE and cleared by




  

       
    
  
   



      




     




regardless of the state of the Inter-


 
   


INEA can be set at any time, regard-
       


  RECEIVER ON indicates that the re-




by the C-LANCE by setting the INIT


= 1 in the MODE register, or a mem-
    
  



     


the MODE register in the initializa-


set and DTX = 1 in the MODE regis-
      




      


*





 

 

  

     
causes the C-LANCE to access the
   
     
      

the C-LANCE’s response to a Trans-








      




  STOP disables the C-LANCE from
     
    

. The C-LANCE remains in-
    





 


     
    


  START enables the C-LANCE to
  


set prior to setting the STRT bit. Set-


     




      
C-LANCE to begin the initialization
procedure and access the Initializa-

   


    




The C-LANCE latches CSR
    
status bits are guaranteed to be sta-
      




 
  
The C-LANCE preserves the con-




  




17881B-16

  

  



 



 
  
The C-LANCE preserves the con-


 



17881B-17

 



  

  


  



*





 







 
       
     


  









17881B-18

  

  


  BYTE SWAP allows the chip to oper-
     
  



When BSWP = 1, the C-LANCE will


     
 
   




 


  ALE CONTROL defines the asser-
tive state of ALE when the C-LANCE
      



 

 

 

  
      
   



   

   

   

All data transfers from the C-LANCE in the Bus Master
mode are in words. However, the C-LANCE can handle
     





Chip initialization includes the reading of the initializa-
tion block in memory to obtain the operating parame-
        


The Initialization Block is read by the C-LANCE when
the INIT bit in CSR0 is set. The INIT bit should be set be-
fore or concurrent with the STRT bit to insure proper pa-
      
C-LANCE has read the Initialization Block, IDON is set


  
 
 
 
 
 
 
 
 
 
 

  



The Mode Register allows alteration of the C-LANCE’s
      
















   







17881B-19





*





 

 

  

    



  


  Enable Modified Back-off Algorithm.
    
  



  

loopback is to be done. Internal loop-
      
    


Internal loopback in the C-LANCE is
    


The C-LANCE will not receive any
packets externally when it is in inter-



C-LANCE to transmit a packet
    
      

all circuitry and connections be-
tween the C-LANCE and the physi-





In external loopback, the C-LANCE
    
   
    
C-LANCE under heavy traffic. The
     


   


INTL is only valid if LOOP = 1; other-


  

  


  

  

  
the C-LANCE will attempt only one

collision on the first transmission at-

reported in Transmit Message De-


  

  
  
C-LANCE must be in internal loop-
  


      
transmission attempts with a retry er-


    
DTCR = 0, the transmitter will gener-
ate and append a CRC to the trans-



    

 


     

    
    
    






      




     


  LOOPBACK allows the C-LANCE to
   

  

CRC) when DTCR = 0. During loop-

    
     
   
 

    
    

Transmit FIFO. The C-LANCE waits
      
Transmit FIFO before serial trans-
 
stream fills the Receive FIFO. Mov-

 


*



 



  

    
    
    
      


    
causes the C-LANCE to not access

therefore, no transmissions are at-
      



     
the C-LANCE to reject all incoming


 when in-




  



17881B-20

  
48-bit physical address assigned to
the C-LANCE. PADR (0) must be




 

17881B-21



  The 64-bit mask used by the
C-LANCE to accept logical




same message. Each node can maintain a list of multi-
cast addresses that it will respond to. The logical ad-
dress filter mechanism in the C-LANCE is a hardware







software programmers. If the multicast bit of the desti-
        



       

Address Filter Register which corresponds to the se-

category 24, and bit 24 of the logical address filter regis-


A node can be made a member of several groups by set-
        






        


The logical address filter is a 64-bit mask composed of
four sixteen-bit registers, LADRF (63:00) in the initiali-
zation block, that is used to accept incoming Logical Ad-


  
CRC (32-bit CRC) are strobed into a register. This regis-
ter is used to select one of the 64-bit positions in the

address is accepted and the packet will be put in mem-


the node. To determine if it belongs to the node, the in-




The task of mapping a logical address to one of 64-bit
positions requires a simple computer program (see Ap-

C-LANCE and defined per Ethernet) to calculate the


Driver software that manages a list of multicast ad-

        

initialization routine passes to the driver a list of ad-


the appropriate bit in a software copy of the logical ad-





packet to find out whether or not this is a multicast ad-
dress. If it is, the driver must search the multicast ad-



*
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 


     






Address Filter and is always enabled. If the Logical Ad-

addresses except broadcast will be rejected. The multi-






  



32-Bit Resultant CRC
  




 

 








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



  
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    





 



  

      



 

 
 
 
 
 
 
 
 

  


  RECEIVE DESCRIPTOR RING AD-

 


 






  
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    





 



      
     


 

 
 
 
 
 
 
 
 

  


    
ADDRESS is the base address (low-
est address) of the Transmit De-


 
  
    


*



 





      
       



or from the channel. The device is also capable of enter-
ing status information in the descriptor entry. C-LANCE

entry the C-LANCE is currently working with.


found in the initialization block, accessed during the in-
itialization procedure by the C-LANCE. Writing a “ONE”
into the STRT bit of CSR0 will cause the C-LANCE to



The C-LANCE communicates with a HOST device

ring is either owned by the C-LANCE or the HOST.
There is an ownership bit (OWN) in the message de-

protocol which states that each device can only relin-
quish ownership of the descriptor entry to the other de-
  
change the state of any field in any entry after it has relin-




Each descriptor in a ring in memory is a 4-word entry.
The following is the format of the receive and the trans-





 

17881B-25



  

  
the buffer pointed to by this descrip-

not changed by the C-LANCE.



















   



17881B-26

  

  

or by the C-LANCE (OWN = 1). The
C-LANCE clears the OWN bit after
filling the buffer pointed to by the de-
     
   
Once the C-LANCE or host has relin-
     

    


       


     
    
non-integer multiple of eight bits and

      
     
even if there was a non-integer multi-

     



*



 

 

  

  
receiver has lost all or part of the in-


    



  
detected a CRC error on the incom-



  
C-LANCE does not own the next

    


   
C-LANCE has performed a
     




Receive FIFO, but will not be re-




    
       
C-LANCE for this packet.  It is used


  
      
C-LANCE for this packet. It is used


      


  
the buffer pointed to by this descrip-
   
and unchanged by the C-LANCE.



 

17881B-27

 





 

C-LANCE.

  
of the buffer pointed to by this de-
scriptor, expressed as a two’s com-


C-LANCE. Minimum buffer size is 64




 

17881B-28

 





  


      
length in bytes of the received mes-

is clear and ENP is set. MCNT is writ-
   





 

17881B-29



  

  
the buffer pointed to by this descrip-

not changed by the C-LANCE.



















   



17881B-30

*



 



  

  

O) or by the C-LANCE (OWN = 1).

the buffer pointed to by this descrip-
tor. The C-LANCE clears the OWN

the buffer. Neither the host nor the C-



       


     
   




to append CRC on a per packet ba-
     


  
     


  
     
      


     
C-LANCE had to defer while trying to
transmit a packet. This condition oc-

C-LANCE is ready to transmit.

    
   
the C-LANCE for this packet. It is


by the C-LANCE. The STP bit must

or the C-LANCE will skip over this
descriptor and poll the next descrip-
      
 

  
is the last buffer to be used by the C-

     

      

is not changed by the C-LANCE.

  
the buffer pointed to by this descrip-
   
and is not changed by the C-LANCE.



 

17881B-31

 





  

  
      
C-LANCE.

  BUFFER BYTE COUNT is the us-
      
pointed to by this descriptor ex-
pressed as a negative two’s comple-

      
transmitted by the C-LANCE. This

changed by the C-LANCE. The first

    




*



 

 















   



17881B-32

  

       
C-LANCE during transmission when
the C-LANCE does not find the ENP
      
not own the next buffer. This can oc-


   
before the C-LANCE has performed

     
C-LANCE and cleared by the host.
BUFF error will turn off the transmit-



 



    

message due to data late from mem-
ory. UFLO indicates that the Trans-



    


  RESERVED bit. The C-LANCE will


      
 

C-LANCE does not retry on late


  
    
C-LANCE goes false during a
C-LANCE-initiated transmission.
The C-LANCE does not retry upon
      

     


      

 
due to repeated collisions on the me-
dium. If DRTY = 1 in the MODE reg-
      


  
reflects the state of an internal C-

start of a transmission to the occur-
      
useful in determining the approxi-
  
     
C-LANCE and is valid only if RTRY
 

Ring Access Mechanism in the C-LANCE
Once the C-LANCE is initialized through the initializa-
tion block and started, the CPU and the C-LANCE com-
       


There are 2 sets of RAM locations (four 16-bit register
per set, corresponding to the 4 entries in each descrip-
tor) in the C-LANCE. The first set points to the current
       


which the C-LANCE obtained from the lookahead


There are three types of ring access in the C-LANCE.
The first type is when the C-LANCE polls the rings to

data chained. The C-LANCE does a lookahead opera-

      
only once. The third type is when the C-LANCE tries to
   




When there is no Ethernet activity, the C-LANCE will




the C-LANCE owns the descriptor. The C-LANCE will
read TMD0 and TMD2 to get the rest of the buffer ad-
dress and the buffer byte count when it owns the de-
       



ENP = 0), the C-LANCE will look ahead to the next de-

into the Transmit FIFO (see Figure 8-1). The C-LANCE
  


*



 



for this packet) it will transmit the current buffer and up-

error bits set. If the C-LANCE owns the 2nd DTE, it will

this entry. Once the C-LANCE has finished emptying the



the 2nd buffer, the C-LANCE does a lookahead again to


packet (TMD1,  ENP = 1). Once the last part of the pack-

the medium, the C-LANCE will update the status in


C-LANCE tries to own the next buffer (first buffer of the

buffer of the current packet. This guarantees the back-
to-back transmission of the packets. If the C-LANCE



When an error occurs before all of the buffers get trans-


which causes an interrupt if INEA = 1. The C-LANCE will






descriptor’s ENP = 1), the C-LANCE will not perform any

         
status and clear the OWN bit in TMD1 . The C-LANCE
  
ring to see if it owns it. If it  does, the C-LANCE will also

the C-LANCE does not own it, it will poll the ring once

         
C-LANCE. This will force the C-LANCE to check the





Receive Ring access is similar to the transmit ring ac-
cess. Once the receiver is enabled, the C-LANCE will al-

be a packet addressed to this node for reception. There-
fore, when the C-LANCE is idle, it will poll the receive
ring entry once every 1.6 ms, until it owns the current re-
ceive DTE. Once the C-LANCE owns the buffer, it will



accepts the packet, the C-LANCE will immediately poll





Assuming the C-LANCE owns a receive buffer when the

the next DTE between periods when it is dumping the re-


When the C-LANCE owns the buffer, the lookahead op-
       
reads: RMD1, RMD0, and RMD2. When the C-LANCE



lookahead operation, whether C-LANCE owns the next
buffer or not, the C-LANCE will transfer the data from

        



the C-LANCE does not own the second DTE, the
C-LANCE will update the current buffer status, RMD1,
         
C-LANCE does own the next buffer (second DTE) from
previous lookahead, the C-LANCE will relinquish the

this packet. Between the time that the C-LANCE is


owns the next (third) buffer. If the C-LANCE does own



This activity continues on until the C-LANCE recognizes


bit (ENP) set. The C-LANCE will also update the mes-

   


The dual FIFOs in the C-LANCE are utilized by the inter-
nal microcode to guarantee that continuous receive ac-

packets. The microcode includes a single transmit de-
 


the receive microcode routine for each packet that is re-



       
       



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Figure 8-2. Buffer Management Descriptor Rings

C-LANCE DMA Transfer 

        
C-LANCE:










       

bus arbitration cycle. In other words, once the C-LANCE


       
         


C-LANCE releases the bus (  
C-LANCE will request the bus again within 700 ns


 
      






The C-LANCE initiates single word DMA transfers to ac-

block. The C-LANCE will not initiate any burst DMA
       
C-LANCE will not initiate any burst DMA transfers be-
tween the time that it discovers ownership of a descrip-




  






     

more than 16 bytes empty before the C-LANCE re-
 is asserted). The C-LANCE will

         




Data is loaded into the Receive FIFO from the serial in-
put shift register during reception. Data leaves the Re-
ceive FIFO under microprogram control. The C-LANCE







 
      
(DAL0–DAL15). Byte alignment can be reversed by set-


TRANSMISSION – WORD READ FROM EVEN MEM-


    
 

   
   




*



 



   
  

   
  




   
  

   
  

  


   
  

   
  




   
 

   
 

      


   
  

   
  

The C-LANCE Recovery and 

The transmitter and receiver section of the C-LANCE

DRX, DTX bits). The state of the transmitter and the re-

TXON bits). The C-LANCE must be reinitialized if the


have them turned on. When either the transmitter or re-
 
BUFF error), it is necessary to reinitialize the C-LANCE
 
The user should rearrange the descriptors in the trans-
mit or receive ring prior to reinitialization. This is neces-



To reinitialize the C-LANCE, the user must first stop the
C-LANCE by setting the stop bit in CSR0. The user
       
cleared when the stop bit gets set (CSR3 reprogram-
        





It is recommended that the C-LANCE not be re-started,
once it has been stopped (STOP = 1 in CSR0), by set-
ting the STRT bit in CSR0 without reinitialization. Re-
starting the C-LANCE in this way puts the C-LANCE in

       
pointers in the C-LANCE will not be guaranteed.


The C-LANCE performs the encapsulation/decapsula-






     

The C-LANCE will append the preamble, SFD, and
CRC (FCS) to the frame as is shown in Figures 9-1
 9-2.



In receive mode, the C-LANCE strips off the preamble

the CRC bytes (4 bytes), to the memory. The C-LANCE








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 





   















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

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Figure 9-1. Ethernet Frame Format 
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

Figure 9-2. IEEE 802.3 MAC Frame Format 



The C-LANCE can handle up to 7 dribbling bits when a
received packet terminates; the input to the C-LANCE,




*





 

 

        
















The C-LANCE implements the two-part deferral algo-
       

IEC 8802-3 1990). With two-part deferral, the interframe



is continually reset until RENA is deasserted (any pend-
ing transmissions will defer to the incoming receive traf-
         
C-LANCE). Once the interframe spacing counter

state of RENA. When IFS2 expires, the C-LANCE may


In the C-LANCE, IFS1 is 6.0 s, mak-
  



Following each frame transmission, the C-LANCE

the interframe spacing. The C-LANCE begins looking

times) of preamble has passed. Hence, if RENA is as-





Following each frame reception, the C-LANCE blinds it-
s of the in-






than 40) additional bit times (including CLSN synchroni-
      
       
during the transmission of the preamble, the C-LANCE

continues to send the preamble, and sends the JAM pat-

preamble, the C-LANCE will send the JAM pattern fol-
 




   
packet, this reception is immediately terminated. De-



in the packet being rejected because of an address mis-


result in the packet being rejected since it is a runt pack-
et. A collision that occurs after 64 byte times (late colli-









64 byte times), the C-LANCE will attempt to retry trans-
       
retransmissions is determined by a controlled random-
ized process called “truncated binary exponential back-

the C-LANCE calculates a delay before retransmitting.

         




      
(EMBA), the backoff time may be longer than the mini-
      







If all 16 attempts fail, the C-LANCE sets the RTRY bit in


for this packet, and processes the next packet in trans-
mit ring for transmission. If there is a late collision (colli-
sion occurring after 64 byte times), the C-LANCE will not

transmission, note the LCOL error in TMD3, and trans-


*





 



Collision—Microcode Interaction
The microprogram uses the time provided by COLLI-
   


retransmission. It is important that C-LANCE be ready



        
never asserted (no wire activity), the C-LANCE does not
re-poll the OWN bit and does not re-read the buffer ad-

reloading the transmit data and retransmitting the trans-

during the backoff interval, the C-LANCE must re-poll
the OWN bit and re-read the buffer address and byte


Note that the re-polling of the transmit descriptor could

packet arrives during the backoff interval and an ad-
dress match is detected or when the C-LANCE is in pro-



The C-LANCE contains a time domain reflectometry

       











as a self-test. If the CLSN input is not asserted within
 
C-LANCE will set the CERR bit in CSR0. CERR error



The C-LANCE utilizes the 32-bit CRC function as de-
scribed in the IEEE 802.3 standard section 3.2.8 to gen-
       
C-LANCE requirements for the CRC logic are the



<03> DTCR = 0. The C-LANCE calculates the

bit of the data field. The CRC value inverted is ap-




C-LANCE performs a check on the input bit stream

the frame. The C-LANCE continually samples the
state of the CRC check on framed byte bounda-






<03> DTRC = 0. The C-LANCE generates and





<03> DTRC = 1. C-LANCE performs the CRC





The normal operation of the C-LANCE is as a half-
duplex device. However, to provide an on-line opera-
tional test of the C-LANCE, a pseudo-full duplex mode is

reception of a loopback packet are enabled with the fol-






Serial transmission does not begin until the Trans-






CRC may be generated and appended to the out-
put serial bit stream or may be checked on the in-



In internal loopback, the packets should be ad-










*



 

 











CRC: The inverted 32-bit polynomial calculated



—


— 


— 







The C-LANCE starts transmitting the preamble when

















Destination Address: The 48 bits (6 bytes) follow-


Data: The serial bit stream following the Destina-




data which are transparent to the C-LANCE.



is inactive. The C-LANCE does not sample the received


*





 





 


 


 





 

 

  




         

   

   

    

    

    
   



  




         

     

     

    

*





 

 



 
        

     

     

     

     

     

    


    


    


    


      

     

     

     

     

     

     

     


     


    

    

    


     


    


     

     

    


    


    


    


    
 

*





 





 
        

    
 

    
 

    
 

    
 

       

 

     

 

     


    


    
 

    

    


    

     


    


     


    


    


    


    


    


    


    


    


    


*





 

 



 
        

  
  

  
  

    

 

  
  

  
  

       
 

     
 

  
    

  
  

  
  

    


    

    

    

    

     

    

    

    


    
  

 

 

*





 



B. Open-Drain Outputs (  





17881B-37











A. Normal and Three-State Outputs

17881B-38

*



 

 





































Line is High-



  





 17881B-39

 







17881B-40



   

 




 



*





 













 

17881B-41

 

































 

17881B-42



*





 

 




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C-LANCE)
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


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 






80x86 computer program example to generate the hash filter, for multicast addressing in the C-LANCE.

  

  

  

  

  

  

 

 

 

 

     

    

 

   

 

    

     

    

    

    

    

 

      

    

      

 

     

       

     

 

     

    

       

    

   

    

      

 

  

*







 

   

   

 

     

    

      

   

      

   

  

  

   

     

    

   



  

 

    

      

    

      

      

   

    

      

   

   

   

   

   

  

 

   

 

   

 

 

Program example in BASIC to generate the hash filter, for multicast addressing, in the C-LANCE.

 

 

 

 

 

 

 

*





 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*







 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Program example in C to generate the hash filter, for multicast addressing in the C-LANCE.































*      the C-LANCE as the least significant byte of the Physical








































*





 





























































































*









































*





 

Table A-1 “Mapping of Logical Address to Filter Mask”



has bit 15 set in its logical address filter register will re-




Addresses in this table are shown in the standard Ether-




Table A-1. Mapping of Logical Address to Filter Mask

       
       

                 

                 

                 

                 

                 

                 

                 

                 

                 

                 

                 

                 

                  

                 

                 

                 

                 

                 

                 

                 

                 

                 

                 

                 

                 

                 

                 

                 

                 

                 

                 

                 

*





 






 
 


 
 
  



 



 
 



*



 

 

  

 















     

 





 
  

  





  


 

 


       

 


 


 





 




  



 

 





 




  





 









   

  









 


  


 


 



 


 



 


 








  





 











  











   
 

 






 

*



 


 






 


 
    


 
 

 
 





  




 

 


   

  
       

  

 



 


   


 


 



 


 

 
 

 


     




     


 
 

 

 

 


 

 
 
 
 
 


  

       



   
  
  
 
 



   

   

   

   

   

*



 

 


 

 


 

 
 

 





  
 


 




 
 

   
  
 
    
 
 
  
 

 

 

 
 
 
 
 




    




 


 

   


 
  



  
  


 

 

 







 





  




 





  
 
  







  










 
 



















 
 



 
 

 


















*



 

 










  











 









  




 











 






   

 

 



 
 





 




  
  



 




 



   







     





 


  


 



  
 
 

   
 

 


 
 

  

 
     



  

  

  






 






 


 



 



 

*



 

 




  
 
 
   



 
 
 
 
 




 

  
 
   


     

   






 


  
 

 

 

 



 

 


  

  


           

   
  
 
  



 


 


 


 
 
  

 

 


 



 




 
 

 









 
 

 

  


 

  

  

  

  

  

*



 

 

 
 
  


 

 

 

 

 







*









 
   






*




