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Introduction

Mindspeed Technologies’ hardwired SAR product family provides an efficient method of 
directly looking up a Virtual Channel Connection (VCC) for a given Virtual Path Identifier 
(VPI) and Virtual Channel Identifier (VCI). The direct index lookup method applies to 
receiving Switched Virtual Circuits (SVC) and Permanent Virtual Circuits (PVC) when 
reassembling (RSM) ATM cells. This application note refers only to the VPI Index Table, VCI 
Index Tables, and the RSM VCC Tables. See Figure 1. For information on device initialization, 
refer to the reassembly section of the SAR data sheet.

VPI/VCI Lookup

According to the ATM Forum, the VPI for User-Network Interface (UNI) is 8 bits wide 
(256 table entries) and Network-to-Network Interface (NNI) is 12 bits (4,096 table entries). The 
host software sets up the VPI/VCI/VCC tables and the SAR RSM coprocessor uses the lookup 
mechanism when an ATM cell is received. In most systems, once these tables are set up, no 
other administration is needed for lookup to continue. Some systems may have a lot of dynamic 
needs, like an SVC unit, that may need to alter this set of tables. Applications such as sniffers 
may need to alter the VPI/VCI/VCC tables when adding or deleting a VCC.

Figure 1. Tables for Reassembling ATM Cells
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VPI Index

The VPI and VCI information arrives in the cell’s ATM header. The SAR extracts the VPI and 
uses it to index the VPI Index Table. As stated earlier, a UNI VPI is 8-bits wide while an NNI 
connection uses a 12-bit wide VPI. The implementation therefore defines the length of the VPI 
Index Table. After traversing the VPI Index Table, the SAR checks the VPI enable (VP_EN) bit. 
If enabled, it uses the VCI Index Table Pointer (VCI_IT_PNTR) as a pointer to the VCI Index 
Table for that VPI. See Figure 2. The user can limit the number of active VPI table entries by 
not setting the VP_EN bit.

Figure 2. Pointers to VCI and VCC
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This configuration is for a single PHY port. Each port in a multiport configuration would require a unique set of 
VPI, VCI, and VCC tables.

NOTE: This figure depicts a direct lookup method where all 16 bits of the VCI are used as a pointer to the VCC table(s).  
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VCI Index

The received VCI is extracted from the ATM header just like the received VPI. The VCI is 
16 bits and 10–16 bits of this VCI may be used to traverse the VCI Index Table. The 
VCI_IT_PNTR, plus the VCI from the received ATM header, point to the VCC Index. This 
index or offset is where either the VCC block is located or where the VCC Block Index 
(VCC_BLOCK_INDEX) is located. How the VCI index is used is a matter of reference point. 
The index can be treated as a pointer to a single VCC table entry of 12 words when all 16 bits 
are used, VCI [15:0]. A number of the low six bits, in consecutive order, can be partitioned off 
from the VCI to form a mixture of VCI/VCC indexes to suit the needs of the target. The 
software and the SAR device must use the same reference point when this is done. This means 
one bit of the VCI [0] could be partitioned off and used along with a VCC_BLOCK_INDEX 
offset. The other bits of the VCI [15:1] could be used as the VCI Index Table pointer to the 
VCC_BLOCK_INDEX. The VCI Index Table stores the VCC_BLOCK_INDEX. The 
VCC_BLOCK_INDEX plus the low bit of the VCI [0] are an offset pointer to a maximum of 
two VCCs.

VCI Index – Complete 16-Bit Offset

The easiest way to think of the VCC is to have the view that the VCI Index is really a 16-bit 
index. The index plus the VCI base table pointer can then be used as a direct address to a single 
VCC. The VCC can be allocated as a single block of 12 words. 

• VPI[11:0] indexed into the VPI table yields a VCI_IT_PNTR—this is the base address 
of a specific VCI Index Table.

• VCI[15:0] + VCI_IT_PNTR yields the address of the single 12-word VCC table entry.
• This produces 65,536 VCC entries per VPI.

VCI Index – Split Offset

Other methods of indexing can be used but more administration is required. If programmable 
block size is needed, setting the appropriate block size in the VCI_IT_BLK_SZ field of the 
RSM control registers can do it.

• VPI [11:0] indexed into the VPI table yields a VCI_IT_PNTR—this is the base address 
of a specific VCI Index Table.

• VCI [15:6] + VCI_IT_PNTR yields an additional index for a block of 12-word VCCs 
(VCC_BLOCK_INDEX)

• VCI [15:6] + VCI_IT_PNTR + VCC_BLOCK_INDEX + VCI [5:0] yields the address 
to the 12-word VCC.

• This produces 65,536 VCC entries per VPI—single VPI, 1,024 VCIs, 64 VCCs per 
VCI.
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Design Considerations

To optimize the amount of memory needed for a particular design, the range of VPIs and VCIs 
planned for the target platform needs to be considered. If the VPIs and VCIs are grouped into 
a few small groups, the memory needed is minimal. If the VPIs and VCIs are spread out into a 
large spectrum, the amount of memory needed to set up the tables could get excessive. Also, the 
number of VCC blocks used for the design needs to be planned to minimize the memory needs.

During system design, users need to consider the following:

• Number of supported VCCs—this number is used to determine the number of blocks 
and its block size.

NOTE: When choosing the number of VCC Index Tables, continue using the same 
number of tables throughout the design.

• Number of supported VPIs—this number is used to establish the VPI Index Table and 
how many VCI Index Tables to allocate per assigned VPI.

NOTE: The maximum number of VPI tables is eight. The number of tables used is 
based on the number of PHY ports—one VPI table per port.

• The range of VCIs for each VPI—this range is used to establish the size of the VCI 
Index Table. The size of the VCI Index Table should match up with the VCC Block and 
block size.
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VPI/VCI Lookup – Limited Memory Usage

This is a discussion about the VPI/VCI/VCC tables for the RSM side of a SAR device where all 
the VPI/VCI and VCC tables are limited. This is a practical case, but it probably needs 
additional expansion for a real system. Only one VPI is used with one VCI and multiple VCC 
table entries. This may not be practical in a normal ATM application, but it serves to illustrate 
memory usage.

Given: UNI, Single Port, VPI = 8 bits -> 256 table entries, single VPI, single VCI Table with 
2,048 VCI Entries, 32 VCCs per VCI.

• Only have 1 VPI Index Table, 0–255 entries, each with 
4 bytes x 256 = 1,024 bytes

• Only have 1 VCI Index Table, 0–2,047 entries, each with 
4 bytes x 2,048 = 8,192 bytes each

• Maximum of 2,048 VCC Tables, 0–31 entries, each with  
(4x12 words) 48 bytes x 32 = 1,536 bytes each

Maximum RSM memory for VPI/VCI/VCC would be:

Size of VPI tables: Only 1 table = 1,024 bytes

Size of VCI tables: 1 x 8,192 = 8,192 bytes

Size of VCC tables: 2,048 x 1,536 = 278,528 bytes

-----------------

287,744 bytes

This is about 288 kbytes of memory for only the VPI/VCI/VCC tables if only one VPI is used. 
Obviously, this is much better than the maximum, but it may also be too small for some 
applications. This method could be used to support about 64 KVCCs. 2,048 VCIs x 32 VCC 
entries each equals 65,536 VCCs.

An additional step could be done to limit the number of VCI entries by setting the 
VCI_RANGE field in the VPI table. This method limits the number of VCIs used for the VPI 
and therefore limits the amount of memory needed. The VCI_RANGE field determines the 
maximum VCI for any given VPI.
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