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Low-Power Flash Device Handbooks Introduction

Device Handbooks contain all the information available to help designers understand and use
Actel's devices. Handbook chapters are grouped into sections on the website to simplify
navigation. Each chapter of the handbook can be viewed as an individual PDF file. 

At the top of the handbook web page, you will see a PDF file for each product family. This file
contains the complete device handbook. Please register for product updates to be notified when a
section of the handbook changes.

Table 1 • Differences between Former Datasheets and Device Handbooks 

Description of Change Comparison between Handbook and Datasheet 

The silicon datasheet in the handbook
does not contain the same chapters as
the previous versions of the datasheets. 

The former version of the silicon datasheet contained the following:

• General Description

• Device Architecture

• DC and Switching Characteristics

• Packaging 

The current datasheet now contains:

• Product Brief (same information as the General Description)

• DC and Switching Characteristics

• Packaging 

The information previously contained in the Device Architecture
chapter has been separated into individual chapters and merged
with relevant application note content to provide one location for
information on each architectural feature. 

The Device Architecture section still exists in the Fusion Handbook
only.

The General Description section no
longer exists in datasheets. 

The Product Brief and the General Description consisted of basically
the same information but with different titles. To eliminate the
duplicated information, we changed the document name to Product
Brief. 

Change tables were carried forward
through this process; they contain
information from the old datasheets
and the new datasheets. 

It is important that all earlier technical changes from the datasheets
are listed so customers can determine if any of the changes affect
their designs. Changes are listed chronologically, with the most
current at the top and the earlier changes listed below them. 

Version numbers were restarted. The version numbers were restarted when the handbooks were
created. For example, a datasheet may have been v2.1 and is now
v1.0. The category (i.e., advance or production) of the datasheet did
not change. The only change occurred to the actual numbering of
the datasheet. All version numbers are located in the footer of the
page. 

Publication date The publication date indicates when the document was published
and posted to the Actel website. 

The former datasheets were two
columns and the current datasheets and
handbooks are formatted with one
column. 

We changed the datasheet format to accommodate the large
graphics and to improve readability. 
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Low-Power Flash Device Handbooks Introduction
Each chapter within a handbook can
have a different version number. 

Each chapter in the handbook has its own version number. Since the
chapters are independent documents and can be updated at
different times, the version numbers for each chapter increment only
when a change is made to that chapter. For example, in the
ProASIC3L handbook, the DC and Switching section is Advance v0.2,
the Packaging Pin Assignments section is v1.0, and the Global
Resources section is v1.1. The DC and Switching section is advance
because the data has not been fully characterized. The Packaging
and Global Resources chapters are both production versions because
the data is final. They have different version numbers because they
were updated at different times. 

Chapters can be numbered differently
in each of the handbooks, but the
version number for a chapter should be
consistent throughout all handbooks.
Chapters are also published individually
without chapter numbers.

Chapters with shared content are reused across multiple handbooks.
The number of chapters in each handbook varies depending on
content, so the Pin Descriptions chapter could be chapter 7 in one
handbook and chapter 9 in another. This is shown only in the
combined handbook version of the document. The content within
the chapters and version numbers is the same across each handbook
for that chapter. If the chapter is updated, it will be reposted for all
associated handbooks. 

There are multiple versions of the I/O
Structures chapter. 

There are several major differences between the families regarding
I/O structures, so the information has been grouped by similar
families.

As a result, we have multiple I/O Structures chapters to describe the
features for each group of families in detail. 

The part number of the datasheet has
changed. 

Part numbers are used internally to track documents. Each document
has its own unique part number. The number after the second dash
indicates the revision of the document. For example, in the part
number 51700094-006-1, 51700094-006 is the part number and 1 is
the revision of the document. We start with 0 for all new documents.
There is a part number for the current version of the datasheet on
the back page with the addresses. In addition, all chapters in the
datasheet and handbooks have their own unique part numbers.
When we implemented the current handbook format, existing
documents were assigned new part numbers. 

The information contained in the Core
Architecture section of the silicon
handbook includes information
previously found in application notes.

The chapters in the silicon handbook combine application notes that
previously had very detailed information about an architectural
feature and information from the former datasheets. In addition,
because the information was very similar among several of Actel's
low-power flash devices, we combined the information into one
document. The Supported Families tables describe which devices are
supported in the document. The application notes that contained
specific architecture information were combined into the handbook
and many no longer exist as standalone application notes. Those
that do exist in standalone version have been assigned an AC
number (top right of first page) to help identify them. The AC
number appears in the standalone version and in the handbook
chapters where they occur.

Table 1 • Differences between Former Datasheets and Device Handbooks  (continued)

Description of Change Comparison between Handbook and Datasheet 
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Low-Power Flash Device Handbooks Introduction
Versions
Device handbook chapters may have different version numbers. Actel’s goal is to provide customers
with the latest information in a timely matter. As a result, the handbook chapters will be updated
independently of the handbook.

Categories
In order to provide the latest information to designers, some datasheets are published before data
has been fully characterized. Datasheets are designated as "Product Brief," "Advance,"
"Preliminary," and "Production." The definitions of these categories are as follows:

Product Brief
The product brief is a summarized version of a datasheet (advance or production) and contains
general product information. This document gives an overview of specific device and family
information.

Advance
This version contains initial estimated information based on simulation, other products, devices, or
speed grades. This information can be used as estimates, but not for production. This label only
applies to the DC and Switching Characteristics chapter of the datasheet and will only be used
when the data has not been fully characterized.

Preliminary
The datasheet contains information based on simulation and/or initial characterization. The
information is believed to be correct, but changes are possible.

Unmarked (production)
This version contains information that is considered to be final.

Export Administration Regulations (EAR) 
The products described in this document are subject to the Export Administration Regulations
(EAR). They could require an approved export license prior to export from the United States. An
export includes release of product or disclosure of technology to a foreign national inside or
outside the United States.

The location of the following information has changed in the current handbook format: 

Former Datasheet Location Current Handbook Location 

CCC/PLL Specification Table Core Architecture DC and Switching section > Clock
Conditioning Circuits 

Peak-to-Peak Jitter Waveform Core Architecture DC and Switching section > Clock
Conditioning Circuits 

Table 1 • Differences between Former Datasheets and Device Handbooks  (continued)

Description of Change Comparison between Handbook and Datasheet 
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Low-Power Flash Device Handbooks Introduction
Part Number and Revision Date
Part Number 51700094-001-2

Revised December 2008

List of Changes
The following table lists critical changes that were made in the current version of the chapter.

Previous Version Changes in Current Version (v1.2) Page

v1.1
(November 2008)

Table 1 · Differences between Former Datasheets and Device Handbooks was
revised to indicate that only the Fusion Handbook retains a Device
Architecture section. The information on the I/O Structures chapters was
revised, as an I/O Structures chapter has been added for nano devices.

i

v1.0
(January 2008)

This document was rewritten to address the differences between the former
datasheets and new device handbooks.

N/A
iv v1.2
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Advance v0.8
IGLOO nano Low-Power Flash FPGAs
with Flash*Freeze Technology

Features and Benefits
Low Power

• nanoPower Consumption—Industry’s Lowest Power 
• 1.2 V to 1.5 V Core Voltage Support for Low Power
• Supports Single-Voltage System Operation
• Low-Power Active FPGA Operation 
• Flash*Freeze Technology Enables Ultra-Low Power

Consumption while Maintaining FPGA Content
• Easy Entry to / Exit from Ultra-Low-Power Flash*Freeze 

Mode
Small Footprint Packages

• As Small as 3x3 mm in Size
Wide Range of Features

• 10 k to 250 k System Gates
• Up to 36 kbits of True Dual-Port SRAM
• Up to 71 User I/Os

Reprogrammable Flash Technology
• 130-nm, 7-Layer Metal, Flash-Based CMOS Process
• Live-at-Power-Up (LAPU) Level 0 Support
• Single-Chip Solution
• Retains Programmed Design When Powered Off
• 250 MHz (1.5 V systems) and 160 MHz (1.2 V systems) System

Performance
In-System Programming (ISP) and Security

• Secure ISP Using On-Chip 128-Bit Advanced Encryption
Standard (AES) Decryption via JTAG (IEEE 1532–compliant)

• FlashLock® to Secure FPGA Contents 

High-Performance Routing Hierarchy
• Segmented, Hierarchical Routing and Clock Structure

Advanced I/Os
• 1.2 V, 1.5 V, 1.8 V, 2.5 V, and 3.3 V Mixed-Voltage Operation
• Bank-Selectable I/O Voltages—up to 4 Banks per Chip
• Single-Ended I/O Standards: LVTTL, LVCMOS

3.3 V / 2.5 V / 1.8 V / 1.5 V / 1.2 V
• Wide Range Power Supply Voltage Support per JESD8-B,

Allowing I/Os to Operate from 2.7 V to 3.6 V
• Wide Range Power Supply Voltage Support per JESD8-12,

Allowing I/Os to Operate from 1.14 V to 1.575 V
• I/O Registers on Input, Output, and Enable Paths
• Selectable Schmitt Trigger Inputs
• Hot-Swappable and Cold-Sparing I/Os
• Programmable Output Slew Rate and Drive Strength
• Weak Pull-Up/-Down
• IEEE 1149.1 (JTAG) Boundary Scan Test
• Pin-Compatible Packages across the IGLOO Family

Clock Conditioning Circuit (CCC) and PLL†

• Up to Six CCC Blocks, One with an Integrated PLL
• Configurable Phase Shift, Multiply/Divide, Delay

Capabilities, and External Feedback
• Wide Input Frequency Range (1.5 MHz up to 250 MHz)

Embedded Memory
• 1 kbit of FlashROM User Nonvolatile Memory
• SRAMs and FIFOs with Variable-Aspect-Ratio 4,608-Bit RAM

Blocks (×1, ×2, ×4, ×9, and ×18 organizations)†
• True Dual-Port SRAM (except × 18 organization)†

Enhanced Commercial Temperature Range
• –20°C to +70°C

®

† AGLN030 and smaller devices do not support this feature.

Table 1 • IGLOO nano Devices
IGLOO nano Devices AGLN010 AGLN015 AGLN020 AGLN030 1 AGLN060 AGLN125 AGLN250

System Gates 10 k 15 k 20 k 30 k 60 k 125 k 250 k

Typical Equivalent Macrocells 86 128 172 256 512 1,024 2,048

VersaTiles (D-flip-flops) 260 384 520 768 1,536 3,072 6,144

Flash*Freeze Mode (typical, µW) 2 4 4 5 10 16 24

RAM kbits (1,024 bits) 2 – – – – 18 36 36

4,608-Bit Blocks 2 – – – – 4 8 8

FlashROM Bits 1 k 1 k 1 k 1 k 1 k 1 k 1 k

Secure (AES) ISP 2 – – – – Yes Yes Yes

Integrated PLL in CCCs 2,3 – – – – 1 1 1

VersaNet Globals 4 4 4 6 18 18 18

I/O Banks 2 3 3 2 2 2 4

Maximum User I/Os (packaged device) 34 49 52 77 71 71 68

Maximum User I/Os (Known Good Die) 34 – 52 83 71 71 68

Package Pins
UC/CS
QFN
VQFP

UC36
QN48 QN68

UC81, CS81
QN68

UC81, CS81
QN48, QN68

VQ100

CS81

VQ100

CS81

VQ100

CS81

VQ100

Notes:

1. AGLN030 is available in the Z feature grade only.
2. AGLN030 and smaller devices do not support this feature.
3. AGLN060, AGLN125, and AGLN250 in the CS81 package do not support PLLs.

4. For higher densities and support of additional features, refer to the IGLOO and IGLOOe handbooks.
January 2010 I
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