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Device Description

IDT provides proven, industry-leading network search engines
(NSEs)thatenable and accelerate the intelligent processing of network
services in communications equipment. As a part of the complete IDT
classification subsystemthatincludes contentinspectionengines, the IDT
family of NSEs delivers high-performance, feature-rich, easy-to-use,
integrated search accelerators.

The DT 75N42102 NSEisahighperformance, low cost, full-ternary
32K x 72 entry device. Each entry location in the NSE has both a Data
entryandanassociated Mask entry. The NSE devicesintegrate content
addressable memory (CAM) technology with high-performance logic.
The device can perform Lookup operations plus Read and Write
maintenance operations.

The IDT 75N42102 NSE device has a bi-directional bus that is a
multiplexed address and data bus that can support up to 200 million
sustained searches per second. This device offers the ability to simulta-
neously searchinmutually exclusive databases substantially increasing
the NSE search rate. This device can be configured to enable multiple
width lookups from 40 to 288 bits wide. The IDT 75N42102 requires a
1.5-volt Vop1 supply and a 2.5-volt VbD2 supply.

The IDT 75N42102 NSE utilizes the latest high-performance 1.5V
CMOS processing technology and is packaged ina JEDEC Standard,
thermally enhanced, 304 pin low profile Ball Grid Array.

Block Diagram

[——  CONFIGOUT
[ SRAM CONTROL
[——  ASIC FEEDBACK

MATCHIN
CONFIGIN

cLock 4’ cok
PHASE

Configuration Registers

an
Ram Control Circuits

1

RESET

mN = 0

1 :

ARRAY

Index
Bus

REQSTB ———f

<A4—-mmO0-®m7O

RIW
.

Command Instruction

Bus

NSE .
REQUEST

BUS

>

.

c

Request Address o

Data 9

Bus E
+—»| Bypass
DATA

o —®or-

ITmooozm

Global Mask Registers
—————— MATCHOUT

1

Result Register

NSE

RESPONSE

BUS

System Configurations

The IDT NSEs are designed to fulfill the needs of various types of
networking systems. In solutions requiring data searching such as
routers, asystem configuration as shownin Figure 1.0 may be realized.
Inthis configuration, the NSE interfaces directly to an ASIC/ FPGA for
lookups and routes an Index to an associated SRAM device, which
suppliesthe nexthop address viaan SRAM Data Busto the ASIC. The
NSE provides the required control signals to directly hookup to ZBT™
or Synchronous Pipeline Burst SRAM. Lookup results canalso be fed
directly backtothe ASIC/ FPGAwithoutthe use of external SRAM. Control
ofthe associated handshake signalsis provided by allNSEs to adapt to
eitherconfiguration.

[0 2004 Integrated Device Technology, Inc. All rights reserved.

Product specifications subject to change without notice.

Figure 1.0 ASIC / Compatible NSE / SRAM configuration
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Features
® Full Ternary 32K x 72 hit content addressable memory
® GlobalMaskRegisters
" 40/72/144/288 multiple widthlookups
® 200M sustained lookups per second at 72 and 144 width lookups
® Dualbusinterface
® Cascadable to 8 devices with no glue logic or latency penalty
® Gluelessinterfacetostandard ZBT™ or
Synchronous Pipelined Burst SRAMs
® Boundary Scan JTAG Interface (IEEE 1149.1compliant)
® 1.5V match power supply
® 2.5V core and I/O power supply

Functional Highlights

Data and Mask Array

The NSE has Data cell entries and associ-
atedMask cellentriesasshowninFig. 1.1. This
combination of Data and Mask cell entries en-
ablesthe NSE tostore 0, 1 or X, making ita full
ternary Network Search Engine. During a
lookup operation, both arrays are used along
witha Global Mask Registertofindamatchtoa
requested dataword.

Data

Figure 1.1

Bus Interface

The NSE utilizes adual businterface consisting of the NSE Request
Bus and the NSE Response Bus.

The NSE Request Bus is comprised ofthe Command Bus and the
RequestDataBus. The Command Bus handlestheinstructiontothe NSE
while the Request Data Bus is the main data path to the NSE.

The 72bitbi-directional Request Data Bus functions asamultiplexed
address and data bus, which performs the writing and reading of NSE
entries, as well as presenting lookup data to the device.

The NSE Response Bus is comprised of an independent unidirec-
tional Index Bus which drives the result of the lookup (or index) to either
an SRAM device or an ASIC. In addition to driving the Index, the NSE
Response Busalsodrives the associated SRAM control signals (CE/OE,

and WE)for either ZBT™ or Synchronous Pipeline Burst SRAM devices.

Command Bus

The Command Bus loadsthe specificinstructionsintothe NSE. These
include:

m Read or Write

ARead or Write instruction operates ona specified data entry, mask
entry, register or external SRAM.

m SRAM No Wait Read

AnSRAM NoWaitReadisaReadinstructiontoanexternal SRAM that
can be pipelined withina series of operations and does not require the user
towait for the Read to complete before loading the nextinstruction.

= Lookup

Alookup can be requested in 40-bit, 72-bit, 144-bit or 288-bit widths.

= SMDL Lookup

Thethree SMDL Lookup instructions offer the ability to simultaneously
searchin mutually exclusive databases whichincreasesthe searchrate
up to 200 MSPS.

SRAM Interface

The NSE provides all required address and control signals for a
glueless SRAMinterface. The NSE provides a pipelined bypass path for
reads or writes to the external SRAM. The ASIC/FPGA handles the
pipelining of the data to and from the SRAM.

Registers

There are four basic types of registers supported:

m Configuration Registers are used atinitialization to define the
segmentation ofthe entries, timing of outputs and the SRAM interface.

m Global Mask Registers are provided to support Lookup
instructions by masking individual bits during asearch.

m Search Result Registers are used to store the resulting index of
a search from a Lookup operation.

m Reply Width Registers are used with Lookup operations.
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Signal Descriptions

Pin Function 1/0 Description

NSE Request Bus:

Request Strobe Input This input signifies a valid input request and signals the start of an NSE operation cycle.

Defines the instruction to be performed by the NSE and selects Global Mask registers and Search Result

Command Bus Input .
registers.

Input/Output | The Request Data Bus is a multiplexed address/data bus used to perform reads (and writes) from (to) the

Request Data Bus Three State |NSE, and to present search data for lookups.

NSE Response Bus:

This bus is used to drive the address of an external SRAM, or feedback Lookup result information
directly to the NSE's ASIC/FPGA. The Index Bus contains the encoded location at which the compare
was found.

Output

Index Bus Three State

Output This signal is driven along with the Index Bus. It is connected to the CE input pin of a ZBT SRAM or to the

Chip Enable/ Output Enable {0 "o | OE pin of a PBSRAM.

Output This signal is driven along with the Index bus. It is used to assert the WE pin of an external SRAM. It is

Write Enable Three State | active for SRAM write operations.
Read Acknowledge Output This signal is sent back When the data is read from the NSE on the Request Data Bus, or when the data
being read from the associated external SRAM.
Match Acknowledge Output This is signal is sent with the Index. It will be driven low if there was no match, high if a match was found.
Valid _ Output This sign_al is sent wit_h the _Index. It will be driven high upon the completion of a lookup, even if the
Lookup Bit lookup did not result in a hit.
Clock and Initialization:
Clock Input Input All inputs and outputs are referenced to the positive edge of this clock.
Clock Phase Enable Input This signal is used to generate an internal clock at %2 the frequency of the input clock.
Reset Input This pin will force all outputs to a high impedence condition, as well as clearing the NSE enable bit.
Depth Expansion:
Configuration In Input Configures the Device ID at power up.
Configuration Out Output | Configures the Device ID at power up.
Match Input The Match Inpu§ signgl is dri\{eq by all upstream Match Output signals. This indicates to all down stream
Input NSEs that a hit in a higher priority NSE has occurred.
Match Output The Match Output signa_l s_igniﬁes that a match has occurred in the NSE. The signal is fed into a Match
Output Input line of all lower priority NSE(S).
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