
 INTILOP- CONFIDENTIAL   XMAC Prod. Doc - 10581 

 Version 1.10                                          

 

  

 Intilop Corporation www.Intilop.com  

 4800 Great America Pkwy. Ste-231 
                               Santa Clara, CA 95054. Ph: 408-496-0333.  Fax 408-496-0444           Page 1 of 6 

 

 

 
  

Intilop Corporation 

4800 Great America Pkwy 

Ste-231 

Santa Clara, CA 95054 

 Ph: 408-496-0333  

Fax:408-496-0444 

www.Intilop.com 

 
 

10G EMAC (XMAC) 

Ultra-Low-Latency 

 

Top Level  

Product Specifications 
  

  Version 1.0 

 
      Jan 27th 2012 

 
 

Intilop does not assume any liability arising out of the application or use of any product described or shown herein; nor does it 

convey any license under its patents, copyrights, or design work rights or any rights of others. Intilop reserves the right to 

make changes, at any time, in order to improve functionality, performance, supportability and reliability of this product. Intilop 

will not assume responsibility for the use of any code described herein other than the code entirely embodied in its products. 

Intilop provides any design, code, or information shown or described herein "as is." By providing the design, code, or 

information as one possible implementation of a feature, application, or standard, Intilop makes no representation that such 

implementation is free from any claims of infringement. End users are responsible for obtaining any rights they may require 

for their implementation. Intilop expressly disclaims any warranty whatsoever with respect to the adequacy of any such 

implementation, including but not limited to any warranties or representations that the implementation is free from claims of 

infringement, as well as any implied warranties of merchantability or fitness for a particular purpose. 

Intilop will not assume any liability for the accuracy or correctness of any engineering or software support or assistance 

provided to a user. Intilop products are not intended for use in life support appliances, devices, or systems. Use of Intilop’s 

product in such applications without the written consent of the appropriate executive of Intilop is prohibited. 

The contents of this manual are owned and copyrighted by Intilop Copyright 2006-2011 Except as stated herein, none of the 

material may be copied, reproduced, distributed, republished, downloaded, displayed, posted, or transmitted in any form or by 

any means including, but not limited to, electronic, mechanical, photocopying, recording, or otherwise, without the prior 

written consent of Intilop. Any unauthorized use of any material contained in this manual may violate copyright laws, 

trademark laws, the laws of privacy and publicity, and communications regulations and statutes 
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General description: 
 

Ultra-High Performance, Ultra-Low-Latency, customizable hardware IP Core. 

Easily portable to Altera, Xilinx, other FPGAs, Structured ASIC flow and Custom 

ASICs/SoCs. 

 
INT-10000 is highly flexible that is customizable for layer-2 through Layer-7 network security and 

network infrastructure and other Data Networking applications. It is recommended for use in, 

among others, high performance Network security appliances and Network infrastructure 

appliances. It provides the key IP building block that is designed for easy integration with customer 

IPs or other standard blocks for mid performance and high performance 10 Giga bit 

ASICs/SOCs/ASSPs/FPGA-SoCs. 

 

INT-10000 provides capability for enterprises to differentiate their Network security and Network 

infrastructure appliances from others by implementing differentiated features and Performance 

parameters. 

 

INT-10000 can process 14M packets for in-line in both directions, simultaneously, at full 10-G-bit 

rate. The optional Direct write to Memory interface relieves the host CPU from costly DMA/buffer 

management execution and maintenance tasks. 

 

Rx Latency from Start of Frame till MAC Address Valid  19.2 ns 

 

Tx Latency from first byte of MAC Address till ‘Start of Frame’  38.4 ns 
 

Full Duplex 100% line rate performance on Rx and Tx sides for 64 byte packets and full 

size packets…  
 

Features 
 Ideal for high performance specialized, differentiable ASICs or FPGAs for Network security or 

Network infrastructure applications for sustained 10G, full-duplex (20G) at 100% utilization rate 

processing.  

 Less than 50,0000 ASIC gates + on-chip memory or 2500 Slices/ALEs 

 Designed to interface to either an off-chip PHY device or XAUI LogiCORE (Xilinx) or Altera 

using the XGMII Interface. 

 Separate 64 bit @ 156.25 MHz Read and write host interfaces 

 Fully integrated internal RAM block, synthesizable/selectable to 4KB - 256KB. Customizable 
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 4/8 intelligent DMA engines. (Opt)  

 Direct Memory write and read control block, improves packet receive/transmit performance by 

500-1000%, by eliminating software driver to have to manage each frame and manage buffer pointers. 

(opt) 

 Optional, On-chip DDRx or SSRAM memory controller which can address 4K Bytes to 4 MB 

Bytes on chip or 256 MB off chip memories for packet data storage. (opt) 

 Many trade-offs for some functions performed in hardware or software 

 Configurable Packet Buffer size from 0KB to 64 KB for RX and Tx. 

 Cut-through operation with minimum buffering for maximum flexibility in 64-bit client bus 

interfacing 

 Configurable flow control through MAC Control pause frames that are symmetrically or 

asymmetrically enabled. Opt. 

 Minimum Inter Frame Gap (IFG). standard 

 Programmable inter frame gap opt. 

 User side interface: AMBA, Simple, MIPs or PPC602xx. Opt. 

 Automatic overflow into External Fast SSRAM. (optional) 

 Jumbo frame support(opt) 

 Same architecture scalable to 40G bps. 

 Targeted for Xilinx/Altera, ASIC, Structured ASIC, SoC Integration  

 Parameterized design for ASIC or FPGA implementation 

 Complete Verification Suite 

 High end Switches, Routers, security appliances  

 Full 20 G bit Line rate, Packet transfer/Reception- Sustained.  

 14 M, 64 Byte Packets tested through each port 

 XGMII interface to PCS 

 User configurable Deep FiFOs- 4KB 16k, 32k, 64k, 256k Bytes 

 Direct memory storage – interface 

 Statistics counters (optional) 

 Fully integrated content inspection engine (optional) 

 Fully integrated CAM controller/format engine(optional) 

 Configurable internal RAM block from 4KB-256KB 
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Deliverables:      

• Netlist; Altera or Xilinx. Source (opt) 

• Verilog Models 

• Simulation test bench 

• Customizable 

 

Internal Block Diagram 
       

 
   10-G Bit Ethernet MAC, with Optional blocks 
 

Opt. 

Flow 

Ctrl 
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Synthesis Estimates: 

  

Manufacturer Device Number Frequency (MHz)  Area  

Xilinx xc5vlx110t-2ff1136 156.25 2300 Slices 

Xilinx xc6vlx240t-1ff784 156.25 2300 Slices 

Xilinx xc6vlx240t-3ff784 156.25 2300 Slices 

Altera GX4, GX5 156.25 2100 ALEs 

Xilinx- V5, V6 

Altera Str IV, V 

 

Xilinx- -2, -3 

 

Altera -2, -3 

Xilinx-  

Altera-  

Xilinx- ISE  11, 12, 13 

Altera- Quartis 10, 11 

Xilinx- ISE  11, 12, 13, Quarts 10, 11 

Altera- Quartis 10, 11 

 0 - 64 
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   Packet Headers Layer-2 (MAC) 
 

Ethernet Packet Header:  (Layer-2) 

 

Preamble SDF DA SA Length/Type Payload CRC 

 

- Preamble: value = 0x55 repeated 7 times (7 bytes) 

 

SDF: Start of Frame Delimiter value = 0xFD (1 byte) 

 

SA: Source MAC Address (6 bytes) 

 

DA: Destination MAC Address (6 bytes) 

 

Length/Type: (2 bytes) 

 

Payload: (64-1500 bytes) 

 

CRC: Cyclic Redundancy Check (4 bytes) 

 

 

 

      


