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The performance of a high speed router or switch is often limited by the capability of the IPv4 or IPv6 forwarding function, 
especially as forwarding databases grow in size.  The IP forwarding function resolves the Longest Prefix Match (LPM) of 
an IP address in the forwarding database and returns a match pointer that is used to determine the next hop behavior.   
 
Sarance Technologies’  IP Forwarding Engine (IPFE) has been developed specifically to address the need for large IPv4 and 
IPv6 forwarding and Virtual Router Forwarding (VRF) tables in current and future generation Internet routers and switches. 
The large size of these tables, often consisting of over 1 Million entries, makes using Ternary Content Addressable Memory 
(TCAM) search engines a prohibitively expensive and power hungry option.  Sarance’s proprietary IPFE solution is based 
on FPGA and SDRAM technology and provides users with an extremely cost effective and flexible alternative to TCAMs. 
 
In addition to IP forwarding databases, the IPFE is also capable of supporting any exact match search application including, 
but not limited to, L2 VLAN/MAC lookups, ATM table lookups, MPEG header lookups, or flow table lookups. 
 
KEY FEATURES 
 

·  L2 and L3 (LPM) Forwarding ·  Scalable beyond 1M IPv4 routes 
·  Search at 100G line rate (150MSPS) ·  Supports multiple search ports 
·  Supports multiple unique databases ·  Independent management port 
·  Key widths up to 256b ·  Fast dynamic table update 
·  Table ID widths up to 16b ·  Integrated Software Development Kit (SDK) 

 
IPFE BLOCK DIAGRAM 
 
A block diagram of the IPFE is shown in the following figure.  It can be implemented using modern FPGA technologies or 
licensed for implementation in an ASIC.  The exact capacity and throughput of a particular solution is governed by the mix 
of internal device memory and external memory used.  
 
To support mixed applications, the IPFE core can store up to 16K unique databases, each of which can be configured with a 
unique key width and a unique size.  Each database is independently searched and managed, yet shares the same overall 
memory footprint. 
 

 

Figure 1.  IPFE Block Diagram 
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DEVICE UTILIZATION 
 
Device utilization is dependant largely on the size of the selected database but is also affected by factors such as base key 
width, the number of independent tables, and the search rate.  Table 1 outlines the utilization of the IPFE when 
implemented in a StratixII FPGA.  The table data was generated with the following implementation parameters. 
 

�  Base key width = 32b 
�  Result pointer width = 16b 
�  Maximum number of independent tables  = 64 
�  Total database capacity as listed per row in the table. 

 

Table 1.  IPFE Resource Utilization for  StratixI I  FPGA 

Configuration ALMs(1) ALUTs Registers M512 M4K MRAM Total Memory Utilization(2) 
2K Entries 7,790 9,837 5,165 0 115 0 259,040 
4K Entries 8,017 9,906 5,315 0 135 0 357,088 
8K Entries 9,257 11,600 5.696 0 187 0 553,952 
16K Entries 9,535 11,712 5,860 0 279 0 946,912 
32K Entries 10,689 13,383 6,144 0 347 4 1,733,600 
64K Entries 10,790 13,452 6,729 0 341 4 3,306,208 

(1) Includes partially and completely used ALMs 
(2) Note that memory allocation can be adjusted based on user requirements. 
 
 
SOFTWARE DEVELOPMENT KIT 
 
Sarance provides a complete Software Development Kit (SDK) that facilitates the design of the search engine into a packet 
processing system.  In addition to control and data plane drivers, the SDK provides a software model that can be used to 
model the performance of the search engine in a software simulation of the forwarding database system.  
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AVAILABIL ITY 
 
The IP search algorithm is available for licensing for implementation in an FPGA or ASIC, and comes with a complete 
software development kit.   The IPFE is highly scalable, and can be modified to address applications requiring either lower 
cost or higher performance.  Contact Sarance to customize the IPFE to specific application requirements. 
 
Sarance Technologies also provides a broad range of FPGA design services to help customize Sarance IP to a specific 
requirement or to accelerate time to market of complex FPGA designs.  
 
For more details on licensing or customizing Sarance IP to a specific requirement, or on general design services, please 
contact Sarance Technologies Inc at customers@sarance.com. 
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