	Stratix Device Handbook, Volume 1
	Contents
	Chapter Revision Dates
	About This Handbook
	How to Find Information
	How to Contact Altera
	Typographic Conventions

	Section I. Stratix Device Family Data Sheet
	Revision History
	1. Introduction
	Introduction
	Features

	2. Stratix Architecture
	Functional Description
	Logic Array Blocks
	LAB Interconnects
	LAB Control Signals

	Logic Elements
	LUT Chain & Register Chain
	addnsub Signal
	LE Operating Modes
	Normal Mode
	Dynamic Arithmetic Mode
	Carry-Select Chain

	Clear & Preset Logic Control

	MultiTrack Interconnect
	TriMatrix Memory
	Memory Modes
	Clear Signals
	Parity Bit Support
	Shift Register Support
	Memory Block Size
	M512 RAM Block
	M4K RAM Blocks
	M-RAM Block

	Independent Clock Mode
	Input/Output Clock Mode
	Read/Write Clock Mode
	Single-Port Mode
	Multiplier Block
	Input Registers
	Multiplier
	Pipeline/Post Multiply Register

	Adder/Output Blocks
	Adder/Subtractor/Accumulator
	Adder/Subtractor
	Accumulator

	Summation
	Output Selection Multiplexer
	Output Registers

	Modes of Operation
	Simple Multiplier Mode
	Multiply-Accumulator Mode
	Two-Multipliers Adder Mode
	Four-Multipliers Adder Mode

	DSP Block Interface

	PLLs & Clock Networks
	Global & Hierarchical Clocking
	Global Clock Network
	Regional Clock Network
	Fast Regional Clock Network
	Combined Resources

	Enhanced & Fast PLLs
	Enhanced PLLs
	Clock Multiplication & Division
	Clock Switchover
	PLL Reconfiguration
	Programmable Bandwidth
	External Clock Outputs
	Clock Feedback
	Phase & Delay Shifting
	Phase Delay
	Clock Delay

	Spread-Spectrum Clocking
	Lock Detect
	Programmable Duty Cycle
	Advanced Clear & Enable Control

	Fast PLLs
	Clock Multiplication & Division
	External Clock Inputs
	External Clock Outputs
	Phase Shifting
	Control Signals


	I/O Structure
	Double-Data Rate I/O Pins
	External RAM Interfacing
	Programmable Drive Strength
	Open-Drain Output
	Slew-Rate Control
	Bus Hold
	Programmable Pull-Up Resistor
	Advanced I/O Standard Support
	Differential On-Chip Termination
	MultiVolt I/O Interface

	High-Speed Differential I/O Support
	Dedicated Circuitry
	Byte Alignment

	Power Sequencing & Hot Socketing

	3. Configuration & Testing
	IEEE Std. 1149.1 (JTAG) Boundary-Scan Support
	SignalTap II Embedded Logic Analyzer
	Configuration
	Operating Modes
	Configuring Stratix FPGAs with JRunner
	Configuration Schemes
	Partial Reconfiguration
	Remote Update Configuration Modes
	Remote Update Mode
	Local Update Mode


	Stratix Automated Single Event Upset (SEU) Detection
	Custom-Built Circuitry
	Software Interface

	Temperature Sensing Diode

	4. DC & Switching Characteristics
	Operating Conditions
	Power Consumption
	Timing Model
	Preliminary & Final Timing
	Performance
	Internal Timing Parameters
	External Timing Parameters
	Stratix External I/O Timing
	Definition of I/O Skew
	Skew on Input Pins
	PLL Counter & Clock Network Skews

	I/O Timing Measurement Methodology
	External I/O Delay Parameters
	Maximum Input & Output Clock Rates

	High-Speed I/O Specification
	PLL Specifications
	DLL Specifications

	5. Reference & Ordering Information
	Software
	Device Pin-Outs
	Ordering Information


	Index


