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Features and Benefits
High Capacity
¢ 600 k to 3 Million System Gates
e 108 to 504 kbits of True Dual-Port SRAM
e Up to 620 User I/Os
Reprogrammable Flash Technology
* 130-nm, 7-Layer Metal (6 Copper), Flash-Based CMOS Process
e Live at Power-Up (LAPU) Level 0 Support
e Single-Chip Solution
e Retains Programmed Design when Powered Off
On-Chip User Nonvolatile Memory
* 1 kbit of FlashROM with Synchronous Interfacing
High Performance
e 350 MHz System Performance
e 3.3V, 66 MHz 64-Bit PCl
In-System Programming (ISP) and Security
e Secure ISP Using On-Chip 128-Bit Advanced Encryption
Standard (AES) Decryption via JTAG (IEEE 1532—-compliant)
¢ FlashLock™ to Secure FPGA Contents
Low Power
e Core Voltage for Low Power
e Support for 1.5-V-Only Systems
. Low—lmgaedance Flash Switches
High-Performance Routing Hierarchy
e Segmented, Hierarchical Routing and Clock Structure
e Ultra-Fast Local and Long-Line Network
e Enhanced High-Speed, Very-Long-Line Network
¢ High-Performance, Low-Skew Global Network
e Architecture Supports Ultra-High Utilization
Pro (Professional) I/0
e 700 Mbps DDR, LVDS-Capable I/0s

Table 1-1 ¢ ProASIC3E Product Family

e 1.5V, 1.8V, 2.5V, and 3.3 V Mixed-Voltage Operation
¢ Bank-Selectable I/O Voltages—up to 8 Banks per Chip
e Single-Ended 1/0 Standards: LVTTL, LVCMOS 3.3V/
25V/18V/15V, 3.3V PCl / 3.3V PCI-X, and LVCMOS
2.5V /5.0 V Input
e Differential I/O Standards: LVPECL, LVDS, B-LVDS, and
M-LVDS
¢ \oltage-Referenced 1/0 Standards: GTL+ 2.5V/3.3V, GTL
2.5V /3.3V, HSTL Class | and I, SSTL2 Class | and I, SSTL3
Class I and Il
I/0 Registers on Input, Output, and Enable Paths
Hot-Swappable and Cold Sparing I/Os
Programmable Output Slew Rate and Drive Strength
Programmable Input Delay
Schmitt Trigger Option on Single-Ended Inputs
Weak Pull-Up/-Down
IEEE 1149.1 (JTAG) Boundary Scan Test
* Pin-Compatible Packages across the ProASIC®3E Family
Clock Conditioning Circuit (CCC) and PLL
e Six CCC Blocks, Each with an Integrated PLL
e Configurable  Phase-Shift, Multiply/Divide,
Capabilities and External Feedback
e \Wide Input Frequency Range (1.5 MHz to 200 MHz)
SRAMs and FIFOs
e Variable-Aspect-Ratio 4,608-Bit RAM Blocks (x1, x2, x4, x9,
and x18 organizations available)
e True Dual-Port SRAM (except x18)
e 24 SRAM and FIFO Configurations with Synchronous
O%eration up to 350 MHz
ARM™ Processor Support in ProASIC3E FPGAs
e M1 ProASIC3E Devices—Cortex-M1 Soft Processor Available
with or without Debug

Delay

ProASIC3E Devices A3PE600 A3PE1500 A3PE3000
Cortex-M1 Devices' M1A3PE1500 M1A3PE3000
System Gates 600 k 1.5M 3M
VersaTiles (D-flip-flops) 13,824 38,400 75,264
RAM kbits (1,024 bits) 108 270 504
4,608-Bit Blocks 24 60 112
FlashROM Bits 1k 1k 1k
Secure (AES) ISP Yes Yes Yes
CCCs with Integrated PLLs? 6 6 6
VersaNet Globals® 18 18 18
1/0 Banks 8 8 8
Maximum User 1/0s 270 444 620
Package Pins

PQFP PQ208 PQ208 PQ208

FBGA FG256, FG484 FG484, FG676 FG324, FG484, FG896
Notes:

1. Refer to the Cortex-M1 product brief for more information.

2. The PQ208 package has six CCCs and two PLLs.
3. Six chip (main) and three quadrant global networks are available.
4. For devices supporting lower densities, refer to the ProASIC3 Flash Family FPGAs handbook.
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ProASIC3E Devices A3PE600 A3PE1500 3 A3PE3000 3
Cortex-M1 Devices? M1A3PE1500 M1A3PE3000
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PQ208 147 65 147 65 147 65
FG256 165 79 - - - -
FG324 - - - - 221 110
FG484 270 135 280 139 341 168
FG676 - - 444 222 - -
FG896 - - - - 620 310
Notes:

1. When considering migrating your design to a lower- or higher-density device, refer to the ProASIC3E Flash Family FPGAs
handbook to ensure compliance with design and board migration requirements.

2. Each used differential I/0 pair reduces the number of single-ended I/Os available by two.

3. For A3PE1500 and A3PE3000 devices, the usage of certain I1/O standards is limited as follows:
— SSTL3(1) and (Il): up to 40 I/0Os per north or south bank
— LVPECL/ GTL+ 3.3V / GTL 3.3 V: up to 48 I/0s per north or south bank
—SSTL2(1) and (Il) / GTL+ 2.5 V/ GTL 2.5 V: up to 72 I/0s per north or south bank

4. FG256 and FG484 are footprint-compatible packages.

5. When using voltage-referenced I/O standards, one I/O pin should be assigned as a voltage-referenced pin (Vggr) per
minibank (group of I/Os).

6. "G" indicates RoHS-compliant packages. Refer to the "ProASIC3E Ordering Information" on page Il for the location of
the "G" in the part number.
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ProASIC3E Ordering Information
A3PE3000 - 1 FG G 896 |

L Application (Temperature Range)

Blank = Commercial (0°C to +70°C Ambient Temperature)
I = Industrial (-40°C to +85°C Ambient Temperature)
PP = Pre-Production
ES =

Engineering Sample (Room Temperature Only)

L— Package Lead Count

L Lead-Free Packaging
Blank = Standard Packaging
G =RoHS-Compliant (Green) Packaging

L— Package Type

PQ = Plastic Quad Flat Pack (0.5 mm pitch)
FG = Fine Pitch Ball Grid Array (1.0 mm pitch)

'— Speed Grade

F = 20% Slower than Standard*
Blank = Standard

1 = 15% Faster than Standard

2 = 25% Faster than Standard

— Part Number
ProASIC3E Devices
A3PE600 = 600,000 System Gates
A3PE1500 1,500,000 System Gates
A3PE3000 = 3,000,000 System Gates

ProASIC3E Devices with Cortex-M1

M1A3PE1500 = 1,500,000 System Gates
M1A3PE3000 = 3,000,000 System Gates

* The DC and switching characteristics for the —F speed grade targets are based only on simulation. The characteristics provided
for the —F speed grade are subject to change after establishing FPGA specifications. Some restrictions might be added and will
be reflected in future revisions of this document. The —F speed grade is only supported in the commercial temperature range.

v1.0 1
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Temperature Grade Offerings

Package A3PE600 A3PE1500 A3PE3000
Cortex-M1 Devices M1A3PE1500 M1A3PE3000
PQ208 (o] Gl (o
FG256 (o] - -
FG324 - - (|
FG484 (o] Gl Gl
FG676 - (o] -
FG896 - - (o]
Note: C= Commercial temperature range: 0°C to 70°C ambient temperature

I = Industrial temperature range: —40°C to 85°C ambient temperature
Speed Grade and Temperature Grade Matrix
Temperature Grade -F1 Std. -1 -2
c v v v v
3 - v v v

Notes:

1. The DC and switching characteristics for the —F speed grade targets are based only on simulation.
The characteristics provided for the —F speed grade are subject to change after establishing FPGA specifications. Some
restrictions might be added and will be reflected in future revisions of this document. The —F speed grade is only
supported in the commercial temperature range.

2. C= Commercial temperature range: 0°C to 70°C ambient temperature

3. I=Industrial temperature range: —-40°C to 85°C ambient temperature

References made to ProASIC3E devices also apply to ARM-enabled ProASIC3E devices. The ARM-enabled part numbers start

with M1 (Cortex-M1).

Contact your local Actel representative for device availability:
http://www.actel.com/contact/default.aspx.

v1.0
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1- ProASIC3E Device Family Overview

General Description

ProASIC3E, the third-generation family of Actel flash FPGAs, offers performance, density, and
features beyond those of the ProASICELUS® family. Nonvolatile flash technology gives ProASIC3E
devices the advantage of being a secure, low-power, single-chip solution that is live at power-up
(LAPU). ProASIC3E is reprogrammable and offers time-to-market benefits at an ASIC-level unit cost.
These features enable designers to create high-density systems using existing ASIC or FPGA design
flows and tools.

ProASIC3E devices offer 1 kbit of on-chip, programmable, nonvolatile FlashROM storage as well as
clock conditioning circuitry based on six integrated phase-locked loops (PLLs). ProASIC3E devices
have up to three million system gates, supported with up to 504 kbits of true dual-port SRAM and
up to 620 user I/Os.

Several ProASIC3E devices support the Cortex-M1 soft IP cores, and the ARM-Enabled devices have
Actel ordering numbers that begin with M1A3PE.

Flash Advantages
Reduced Cost of Ownership

Advantages to the designer extend beyond low unit cost, performance, and ease of use. Unlike
SRAM-based FPGAs, flash-based ProASIC3E devices allow all functionality to be live at power-up; no
external boot PROM is required. On-board security mechanisms prevent access to all the
programming information and enable secure remote updates of the FPGA logic. Designers can
perform secure remote in-system reprogramming to support future design iterations and field
upgrades with confidence that valuable intellectual property (IP) cannot be compromised or
copied. Secure ISP can be performed using the industry-standard AES algorithm. The ProASIC3E
family device architecture mitigates the need for ASIC migration at higher user volumes. This
makes the ProASIC3E family a cost-effective ASIC replacement solution, especially for applications
in the consumer, networking/ communications, computing, and avionics markets.

Security

The nonvolatile, flash-based ProASIC3E devices do not require a boot PROM, so there is no
vulnerable external bitstream that can be easily copied. ProASIC3E devices incorporate FlashLock,
which provides a unique combination of reprogrammability and design security without external
overhead, advantages that only an FPGA with nonvolatile flash programming can offer.

ProASIC3E devices utilize a 128-bit flash-based lock and a separate AES key to secure programmed
intellectual property and configuration data. In addition, all FlashROM data in ProASIC3E devices
can be encrypted prior to loading, using the industry-leading AES-128 (FIPS192) bit block cipher
encryption standard. The AES standard was adopted by the National Institute of Standards and
Technology (NIST) in 2000 and replaces the 1977 DES standard. ProASIC3E devices have a built-in
AES decryption engine and a flash-based AES key that make them the most comprehensive
programmable logic device security solution available today. ProASIC3E devices with AES-based
security allow for secure, remote field updates over public networks such as the Internet, and
ensure that valuable IP remains out of the hands of system overbuilders, system cloners, and IP
thieves. The contents of a programmed ProASIC3E device cannot be read back, although secure
design verification is possible.

Security, built into the FPGA fabric, is an inherent component of the ProASIC3E family. The flash
cells are located beneath seven metal layers, and many device design and layout techniques have
been used to make invasive attacks extremely difficult. The ProASIC3E family, with FlashLock and
AES security, is unique in being highly resistant to both invasive and noninvasive attacks. Your
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valuable TP is protected and secure, making remote ISP possible. A ProASIC3E device provides the
most impenetrable security for programmable logic designs.

Single Chip

Flash-based FPGAs store their configuration information in on-chip flash cells. Once programmed,
the configuration data is an inherent part of the FPGA structure, and no external configuration
data needs to be loaded at system power-up (unlike SRAM-based FPGAs). Therefore, flash-based
ProASIC3E FPGAs do not require system configuration components such as EEPROMs or
microcontrollers to load device configuration data. This reduces bill-of-materials costs and PCB
area, and increases security and system reliability.

Live at Power-Up

The Actel flash-based ProASIC3E devices support Level 0 of the LAPU classification standard. This
feature helps in system component initialization, execution of critical tasks before the processor
wakes up, setup and configuration of memory blocks, clock generation, and bus activity
management. The LAPU feature of flash-based ProASIC3E devices greatly simplifies total system
design and reduces total system cost, often eliminating the need for CPLDs and clock generation
PLLs that are used for these purposes in a system. In addition, glitches and brownouts in system
power will not corrupt the ProASIC3E device's flash configuration, and unlike SRAM-based FPGAs,
the device will not have to be reloaded when system power is restored. This enables the reduction
or complete removal of the configuration PROM, expensive voltage monitor, brownout detection,
and clock generator devices from the PCB design. Flash-based ProASIC3E devices simplify total
system design and reduce cost and design risk while increasing system reliability and improving
system initialization time.

Firm Errors

Firm errors occur most commonly when high-energy neutrons, generated in the upper atmosphere,
strike a configuration cell of an SRAM FPGA. The energy of the collision can change the state of the
configuration cell and thus change the logic, routing, or /O behavior in an unpredictable way.
These errors are impossible to prevent in SRAM FPGAs. The consequence of this type of error can be
a complete system failure. Firm errors do not exist in the configuration memory of ProASIC3E flash-
based FPGAs. Once it is programmed, the flash cell configuration element of ProASIC3E FPGAs
cannot be altered by high-energy neutrons and is therefore immune to them. Recoverable (or soft)
errors occur in the user data SRAM of all FPGA devices. These can easily be mitigated by using error
detection and correction (EDAC) circuitry built into the FPGA fabric.

Low Power

Flash-based ProASIC3E devices exhibit power characteristics similar to an ASIC, making them an
ideal choice for power-sensitive applications. ProASIC3E devices have only a very limited power-on
current surge and no high-current transition period, both of which occur on many FPGAs.

ProASIC3E devices also have low dynamic power consumption to further maximize power savings.

Advanced Flash Technology

The ProASIC3E family offers many benefits, including nonvolatility and reprogrammability through
an advanced flash-based, 130-nm LVCMOS process with seven layers of metal. Standard CMOS
design techniques are used to implement logic and control functions. The combination of fine
granularity, enhanced flexible routing resources, and abundant flash switches allows for very high
logic utilization without compromising device routability or performance. Logic functions within
the device are interconnected through a four-level routing hierarchy.

1-2
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Advanced Architecture

The proprietary ProASIC3E architecture provides granularity comparable to standard-cell ASICs. The
ProASIC3E device consists of five distinct and programmable architectural features (Figure 1-1 on
page 3):

e FPGA VersaTiles

¢ Dedicated FlashROM

e Dedicated SRAM/FIFO memory

e Extensive CCCs and PLLs

e Pro I/O structure

The FPGA core consists of a sea of VersaTiles. Each VersaTile can be configured as a three-input
logic function, a D-flip-flop (with or without enable), or a latch by programming the appropriate
flash switch interconnections. The versatility of the ProASIC3E core tile as either a three-input
lookup table (LUT) equivalent or as a D-flip-flop/latch with enable allows for efficient use of the
FPGA fabric. The VersaTile capability is unique to the Actel ProASIC family of third-generation
architecture Flash FPGAs. VersaTiles are connected with any of the four levels of routing hierarchy.
Flash switches are distributed throughout the device to provide nonvolatile, reconfigurable
interconnect programming. Maximum core utilization is possible for virtually any design.

In addition, extensive on-chip programming circuitry allows for rapid, single-voltage (3.3V)
programming of ProASIC3E devices via an IEEE 1532 JTAG interface.

— CCC

RAM Block
4,608-Bit Dual-Port SRAM
or FIFO Block

O0000O0000O0O0O0O0OO0O0O0O0OO0OO0O0OOO0OO0OOOO0OOOOO0OOOOO0OOOOOOOOOoOoO
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A

— Pro 1/Os

VersaTile

RAM Block
4,608-Bit Dual-Port SRAM
or FIFO Block

A

ooooojoooooogqooo D a

User Nonvolatile
FlashROM

0000000000000 O0O00O0O0OO00OOO0OO0OOOOOO0OOO0OOOOO0OOOOOOOOOOO

Oooooooooooooooo D OoooOoOoOoO0oOoOooooooo _l

ISP AES Decryption

Charge Pumps

Figure 1-1 « ProASIC3E Device Architecture Overview
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VersaTiles

The ProASIC3E core consists of VersaTiles, which have been enhanced beyond the ProASI
core tiles. The ProASIC3E VersaTile supports the following:

CcPLUS®

e All 3-input logic functions—LUT-3 equivalent
e Latch with clear or set
e D-flip-flop with clear or set
e Enable D-flip-flop with clear or set
Refer to Figure 1-2 for VersaTile configurations.

LUT-3 Equivalent D-Flip-Flop with Clear or Set Enable D-Flip-Flop with Clear or Set
X1— Data— v Data — —Y
X2— LUT-3|—Y CLK—I]> D-FF CLK — D-FF
X3 CLR— Enable —
ClR —

Figure 1-2 » VersaTile Configurations

User Nonvolatile FlashROM

Actel ProASIC3E devices have 1 kbit of on-chip, user-accessible, nonvolatile FlashROM. The
FlashROM can be used in diverse system applications:

¢ Internet protocol addressing (wireless or fixed)

e System calibration settings

e Device serialization and/or inventory control

¢ Subscription-based business models (for example, set-top boxes)
¢ Secure key storage for secure communications algorithms

e Asset management/tracking

e Date stamping

e Version management

The FlashROM is written using the standard ProASIC3E IEEE 1532 JTAG programming interface. The
core can be individually programmed (erased and written), and on-chip AES decryption can be used
selectively to securely load data over public networks, as in security keys stored in the FlashROM for
a user design.

The FlashROM can be programmed via the JTAG programming interface, and its contents can be
read back either through the JTAG programming interface or via direct FPGA core addressing. Note
that the FlashROM can only be programmed from the JTAG interface and cannot be programmed
from the internal logic array.

The FlashROM is programmed as 8 banks of 128 bits; however, reading is performed on a byte-by-
byte basis using a synchronous interface. A 7-bit address from the FPGA core defines which of the 8
banks and which of the 16 bytes within that bank are being read. The three most significant bits
(MSBs) of the FlashROM address determine the bank, and the four least significant bits (LSBs) of
the FlashROM address define the byte.

The Actel ProASIC3E development software solutions, Libero® Integrated Design Environment (IDE)
and Designer, have extensive support for the FlashROM. One such feature is auto-generation of
sequential programming files for applications requiring a unique serial number in each part.
Another feature allows the inclusion of static data for system version control. Data for the
FlashROM can be generated quickly and easily using Actel Libero IDE and Designer software tools.
Comprehensive programming file support is also included to allow for easy programming of large
numbers of parts with differing FlashROM contents.

1-4 v1.0
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SRAM and FIFO

ProASIC3E devices have embedded SRAM blocks along their north and south sides. Each variable-
aspect-ratio SRAM block is 4,608 bits in size. Available memory configurations are 256x18, 512x9,
1kx4, 2kx2, and 4kx1 bits. The individual blocks have independent read and write ports that can be
configured with different bit widths on each port. For example, data can be sent through a 4-bit
port and read as a single bitstream. The embedded SRAM blocks can be initialized via the device
JTAG port (ROM emulation mode) using the UJTAG macro.

In addition, every SRAM block has an embedded FIFO control unit. The control unit allows the
SRAM block to be configured as a synchronous FIFO without using additional core VersaTiles. The
FIFO width and depth are programmable. The FIFO also features programmable Almost Empty
(AEMPTY) and Almost Full (AFULL) flags in addition to the normal Empty and Full flags. The
embedded FIFO control unit contains the counters necessary for generation of the read and write
address pointers. The embedded SRAM/FIFO blocks can be cascaded to create larger configurations.

PLL and CCC

ProASIC3E devices provide designers with very flexible clock conditioning capabilities. Each
member of the ProASIC3E family contains six CCCs, each with an integrated PLL.

The six CCC blocks are located at the four corners and the centers of the east and west sides.

To maximize user I/Os, only the center east and west PLLs are available in devices using the PQ208
package. However, all six CCC blocks are still usable; the four corner CCCs allow simple clock delay
operations as well as clock spine access.

The inputs of the six CCC blocks are accessible from the FPGA core or from one of several inputs
located near the CCC that have dedicated connections to the CCC block.

The CCC block has these key features:
* Wide input frequency range (fiy_ccc) = 1.5 MHz to 350 MHz
* Output frequency range (foyt ccc) = 0.75 MHz to 350 MHz
e Clock delay adjustment via programmable and fixed delays from —7.56 ns to +11.12 ns
e 2 programmable delay types for clock skew minimization
¢ Clock frequency synthesis
Additional CCC specifications:

¢ Internal phase shift = 0°, 90°, 180°, and 270°. Output phase shift depends on the output
divider configuration.

e Output duty cycle =50% =+ 1.5% or better

e Low output jitter: worst case < 2.5% x clock period peak-to-peak period jitter when single
global network used

e Maximum acquisition time = 300 ps

* Low power consumption of 5 mW

e Exceptional tolerance to input period jitter— allowable input jitter is up to 1.5 ns

* Four precise phases; maximum misalignment between adjacent phases of 40 ps x (350 MHz /
fout_ccd

Global Clocking

ProASIC3E devices have extensive support for multiple clocking domains. In addition to the CCC
and PLL support described above, there is a comprehensive global clock distribution network.

Each VersaTile input and output port has access to nine VersaNets: six chip (main) and three
quadrant global networks. The VersaNets can be driven by the CCC or directly accessed from the
core via multiplexers (MUXes). The VersaNets can be used to distribute low-skew clock signals or for
rapid distribution of high fanout nets.

v1.0 1-5
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Pro 170s with Advanced I/0 Standards

The ProASIC3E family of FPGAs features a flexible 1/O structure, supporting a range of voltages
(1.5V, 1.8V, 2.5V, and 3.3 V). ProASIC3E FPGAs support 19 different I/O standards, including single-
ended, differential, and voltage-referenced. The 1/Os are organized into banks, with eight banks
per device (two per side). The configuration of these banks determines the I/O standards
supported. Each 1/0 bank is subdivided into Vggr minibanks, which are used by voltage-referenced
I/0s. Vgge minibanks contain 8 to 18 1/0s. All the I/Os in a given minibank share a common Vg line.
Therefore, if any I/0 in a given Vggr minibank is configured as a Vggf pin, the remaining I/Os in that
minibank will be able to use that reference voltage.

Each I/O module contains several input, output, and enable registers. These registers allow the
implementation of the following:

¢ Single-Data-Rate applications (e.g., PCl 66 MHz, bidirectional SSTL 2 and 3, Class | and )

e Double-Data-Rate applications (e.g., DDR LVDS, B-LVDS, and M-LVDS I/Os for point-to-point
communications, and DDR 200 MHz SRAM using bidirectional HSTL Class II)

ProASIC3E banks support M-LVDS with 20 multi-drop points.

Part Number and Revision Date

Part Number 51700098-001-1
Revised March 2008

List of Changes

The following table lists critical changes that were made in the current version of the document.

Previous Version Changes in Current Version (v1.0) Page

51700098-001-1 This document was divided into two sections and given a version number, N/A
starting at v1.0. The first section of the document includes features, benefits,
ordering information, and temperature and speed grade offerings. The second
section is a device family overview.

51700098-001-0 The FG324 package was added to the "ProASIC3E Product Family" table, the| I, II, IV

(January 2008) "I/Os Per Package1" table, and the "Temperature Grade Offerings" table for
A3PE3000.
v2.1 This document was previously in datasheet v2.1. As a result of moving to the N/A
(July 2007) handbook format, Actel has restarted the version numbers. The new version
number is 51700098-001-0.
v2.0 CoreMP7 information was removed from the "Features and Benefits" section. i
(April 2007) The M1 device part numbers have been updated in Table 4 e ProASIC3E | iii, ii, iii,

Product Family, "Packaging Tables", "Temperature Grade Offerings", "Speed iv, iv
Grade and Temperature Grade Matrix", and "Speed Grade and Temperature
Grade Matrix".

The words "ambient temperature" were added to the temperature range in| iii, iv, iv
the "Temperature Grade Offerings", "Speed Grade and Temperature Grade
Matrix", and "Speed Grade and Temperature Grade Matrix" sections.

The "Clock Conditioning Circuit (CCC) and PLL" section was updated. i

Advance v0.6 In the "Temperature Grade Offerings" section, Ambient was deleted. iii
(January 2007)

Ambient was deleted from "Temperature Grade Offerings”. iii

Ambient was deleted from the "Speed Grade and Temperature Grade Matrix". iv

1-6 v1.0
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Previous Version Changes in Current Version (v1.0) Page
Advance v0.5 In the "Packaging Tables" table, the number of I/Os for the A3PE1500 was ii
(April 2006) changed for the FG484 and FG676 packages.

Advance v0.4 B-LVDS and M-LDVS are new I/O standards added to the datasheet. N/A
(October 2005) The term flow-through was changed to pass-through. N/A
Advance v0.2 The "Packaging Tables" table was updated. i

Datasheet Categories

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 definition 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.

Actel Safety Critical, Life Support, and High-Reliability
Applications Policy

The Actel products described in this advance status document may not have completed Actel’s
qualification process. Actel may amend or enhance products during the product introduction and
qualification process, resulting in changes in device functionality or performance. It is the
responsibility of each customer to ensure the fitness of any Actel product (but especially a new
product) for a particular purpose, including appropriateness for safety-critical, life-support, and
other high-reliability applications. Consult Actel’s Terms and Conditions for specific liability
exclusions relating to life-support applications. A reliability report covering all of Actel’s products is
available on the Actel website at http://www.actel.com/documents/ORT_Report.pdf. Actel also
offers a variety of enhanced qualification and lot acceptance screening procedures. Contact your
local Actel sales office for additional reliability information.
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2 — ProASIC3E DC and Switching Characteristics

General Specifications

DC and switching characteristics for —F speed grade targets are based only on simulation.

The characteristics provided for the —F speed grade are subject to change after establishing FPGA
specifications. Some restrictions might be added and will be reflected in future revisions of this
document. The —F speed grade is only supported in the commercial temperature range.

Operating Conditions

Stresses beyond those listed in Table 2-1 may cause permanent damage to the device.

Exposure to absolute maximum rating conditions for extended periods may affect device reliability.
Absolute Maximum Ratings are stress ratings only; functional operation of the device at these or
any other conditions beyond those listed under the Recommended Operating Conditions specified
in Table 2-2 on page 2-2 is not implied.

Table 2-1 ¢ Absolute Maximum Ratings

Symbol Parameter Limits Units
Ve DC core supply voltage -0.3to 1.65 \
Virag  |JTAG DC voltage -0.3to0 3.75 \
Vpump |Programming voltage -0.3t0 3.75 \%
Vcepl |Analog power supply (PLL) -0.3t0 1.65 Vv
Ve DC I/O output buffer supply voltage -0.3to 3.75 \
VMV DC I/O input buffer supply voltage -0.3to0 3.75 \Y,
Vi I/O input voltage -0.3V to 3.6 V (when I/O hot insertion mode is enabled) \Y
-0.3 Vto (V¢ + 1 V) or 3.6 V, whichever voltage is lower
(when I/O hot-insertion mode is disabled)
Tstg 2 |Storage temperature —-65 to +150 °C
T,? Junction temperature +125 °C
Notes:

1. The device should be operated within the limits specified by the datasheet. During transitions, the input
signal may undershoot or overshoot according to the limits shown in Table 2-3 on page 2-2.

2. For flash programming and retention maximum limits, refer to Table 2-3 on page 2-2, and for
recommended operating limits, refer to Table 2-2 on page 2-2.

v1.2
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Table 2-2 + Recommended Operating Conditions !
Symbol Parameter Commercial Industrial Units
Ta Ambient temperature 0to +70 4® -40to +85°>% | °C
Ve 1.5 V DC core supply voltage 1.425 to 1.575 | 1.425to 1.575 \
ViTaG JTAG DC voltage 1.4to0 3.6 1.4t03.6 Vv
Veump Programming voltage Programming Mode 3.15t0 3.45 3.15t0 3.45 \%
Operation? 0to 3.6 0to 3.6 v
VeepLL Analog power supply (PLL) 1.4to0 1.6 1.4t0 1.6 Vv
V¢e and VMV 2 11.5V DC supply voltage 1.425 to 1.575 | 1.425to 1.575 \
1.8 V DC supply voltage 1.7t0 1.9 1.7t0 1.9 Y
2.5V DC supply voltage 2.3t0 2.7 23t0 2.7 \Y
3.3V DC supply voltage 3.0to0 3.6 3.0t0 3.6 \Y
LVDS/B-LVDS/M-LVDS differential I/O 2.375t02.625 | 2.3751t0 2.625 Y
LVPECL differential /O 3.0t03.6 3.0t03.6 \Y

Notes:

1. All parameters representing voltages are measured with respect to GND unless otherwise specified.

2. The ranges given here are for power supplies only. The recommended input voltage ranges specific to each
/0 standard are given in Table 2-13 on page 2-16. VMV and V¢ should be at the same voltage within a

given I/O bank.

3. Vpypmp can be left floating during normal operation (not programming mode).
4. Maximum T, =85 °C.
5. Maximum T,= 100 °C.
6. To ensure targeted reliability standards are met across ambient and junction operating temperatures, Actel

recommends that the user follow best design practices using Actel’s timing and power simulation tools.
Table 2-3 »  Flash Programming Limits — Retention, Storage and Operating Temperature'

Programming | Program Retention Maximum Storage Maximum Operating Junction

Product Grade Cycles (biased/unbiased) | Temperature Tg1g (°C) 2 Temperature T, (°C) 2
Commercial 500 20 years 110 100
Industrial 500 20 years 110 100

Notes:

1. This is a stress rating only; functional operation at any condition other than those indicated is not implied.
2. These limits apply for program/data retention only. Refer to Table 2-1 on page 2-1 and Table 2-2 for device

operating conditions and absolute limits.
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Table 2-4+ Overshoot and Undershoot Limits !

VActel

ProASIC3E DC and Switching Characteristics

Average Vc—~GND Overshoot or
Undershoot Duration Maximum Overshoot/

Vcq and VMV as a Percentage of Clock Cycle? Undershoot?
2.7V or less 10% 1.4V

5% 149V
3V 10% 1.1V

5% 1.19V
33V 10% 0.79V

5% 0.88V
3.6V 10% 045V

5% 0.54V
Notes:

1. Based on reliability requirements at 85°C.

2. The duration is allowed at one out of six clock cycles. If the overshoot/undershoot occurs at one out of two
cycles, the maximum overshoot/undershoot has to be reduced by 0.15 V.

3. The device meets overshoot/undershoot specification requirements for PCl inputs with V¢ 3.45 V at 85°C
maximum, whereas the average toggling of inputs at one-sixth of PCl frequency is considered.

I/0 Power-Up and Supply Voltage Thresholds for Power-On Reset
(Commercial and Industrial)

Sophisticated power-up management circuitry is designed into every ProASIC®3E device. These
circuits ensure easy transition from the powered-off state to the powered-up state of the device.
The many different supplies can power up in any sequence with minimized current spikes or surges.
In addition, the 1/0 will be in a known state through the power-up sequence. The basic principle is
shown in Figure 2-1 on page 2-4.
There are five regions to consider during power-up.
ProASIC3E I/Os are activated only if ALL of the following three conditions are met:

1. V¢c and V¢ are above the minimum specified trip points (Figure 2-1 on page 2-4).

2. VCC| > VCC -0.75V (typlcal)

3. Chipis in the operating mode.
V() Trip Point:
Ramping up: 0.6 V < trip_point_up < 1.2V
Ramping down: 0.5 V < trip_point_down < 1.1 V
V¢ Trip Point:
Ramping up: 0.6 V < trip_point_up < 1.1V
Ramping down: 0.5 V < trip_point_down < 1V
Vcc and Vg ramp-up trip points are about 100 mV higher than ramp-down trip points. This
specifically built-in hysteresis prevents undesirable power-up oscillations and current surges. Note
the following:

e During programming, I/Os become tristated and weakly pulled up to V(.

e JTAG supply, PLL power supplies, and charge pump Vpypp supply have no influence on 1/0
behavior.
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PLL Behavior at Brownout Condition

Actel recommends using monotonic power supplies or voltage regulators to ensure proper
power-up behavior. Power ramp-up should be monotonic at least until Vcc and Vccp k. exceed
brownout activation levels. The V¢ activation level is specified as 1.1 V worst-case (see Figure 2-1
on page 2-4 for more details).

When PLL power supply voltage and/or V¢ levels drop below the V¢ brownout levels (0.75 V +
0.25 V), the PLL output lock signal goes low and/or the output clock is lost. Refer to the
Power-Up/-Down Behavior of Low-Power Flash Devices chapter of the handbook for information
on clock and lock recovery.

Internal Power-Up Activation Sequence
1. Core
2. Input buffers
3. Output buffers, after 200 ns delay from input buffer activation

Vee=Veq + VT
where VT can be from 0.58 V to 0.9 V (typically 0.75 V)
Vee

Vee=1.575V

Region 5: I/0 buffers are ON

buffers are ON. and power supplies are within
1/0s are functional specification.
(except differential inputs)| !/Os meet the entire datasheet
but slower because V, is and timer specifications for
below specification. For the speed, V\ V) Vo IV, etc.
same reason, input buffers do not
meet V /V, levels, and output

buffers do not meet VOHNOL levels.

. Region 4: 1/0
Region 1: I/O Buffers are OFF

Vee= 1425V

Region 2: I/0 buffers are ON.

1/0s are functional (except differential inputs)
but slower because VCCINCC are below
specification. For the same reason, input
buffers do not meet V| /V, levels, and

output buffers do not meet VouVor levels.

Activation trip point:

Region 3: I/0 buffers are ON.
1/Os are functional; 1/0 DC
specifications are met,

but 1/0s are slower because
the Vecis below specification.

Deactivation trip point:

V,=085V+0.25V

Region 1: I/O buffers are OFF

f }

Activation trip point: Min V., datasheet specification Vea
V,=09V=£03V voltage at a selected I/0O
Deactivation trip point: standard; i.e., 1.425Vor 1.7V
Vyq=08Vx03V or23Vor3.0V

Vyg=075V 025V

Figure 2-1 « 1/0 State as a Function of V¢ and V¢ Voltage Levels
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Thermal Characteristics

Introduction

The temperature variable in Actel Designer software refers to the junction temperature, not the
ambient temperature. This is an important distinction because dynamic and static power
consumption cause the chip junction to be higher than the ambient temperature.

EQ 2-1 can be used to calculate junction temperature.

T, = Junction Temperature = AT + Ty

EQ 2-1

where:
Ta = Ambient Temperature
AT = Temperature gradient between junction (silicon) and ambient AT = 0ja * P
0ja = Junction-to-ambient of the package. 0;, numbers are located in Table 2-5.
P = Power dissipation

Package Thermal Characteristics

The device junction-to-case thermal resistivity is 0;c and the junction-to-ambient air thermal
resistivity is 0,. The thermal characteristics for 0;, are shown for two air flow rates. The absolute
maximum junction temperature is 110°C. EQ 2-2 shows a sample calculation of the absolute
maximum power dissipation allowed for an 896-pin FBGA package at commercial temperature and
in still air.

Max. junction temp. (°C) — Max. ambient temp. (°C) _ 110°C —-70°C

Maximum Power Allowed = 9/-8(°CNV) = T3eow - 5.88 W
EQ2-2
Table 2-5 « Package Thermal Resistivities
0ja
Package Type Pin Count 0jc Still Air | 200 ft./min. | 500 ft./min. | Units
Plastic Quad Flat Package (PQFP) 208 8.0 26.1 22.5 20.8 W
Plastic Quad Flat Package (PQFP) with 208 3.8 16.2 13.3 11.9 ([
embedded heat spreader
Fine Pitch Ball Grid Array (FBGA) 256 3.8 26.9 22.8 21.5 /W
484 3.2 20.5 17.0 15.9 aw
676 3.2 16.4 13.0 12.0 aw
896 24 13.6 10.4 9.4 W
Temperature and Voltage Derating Factors
Table 2-6 ¢ Temperature and Voltage Derating Factors for Timing Delays
(normalized to T; = 70°C, V¢ = 1.425 V)
Array Voltage Junction Temperature (°C)

Ve (V) -40°C 0°C 25°C 70°C 85°C 100°C
1.425 0.87 0.92 0.95 1.00 1.02 1.05
1.500 0.83 0.88 0.90 0.95 0.97 1.00
1.575 0.80 0.85 0.87 0.92 0.94 0.96
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Calculating Power Dissipation

Quiescent Supply Current

Table 2-7 « Quiescent Supply Current Characteristics

A3PE600 A3PE1500 A3PE3000
Typical (25°C) 5mA 12 mA 25 mA
Maximum (Commercial) 30 mA 70 mA 150 mA
Maximum (Industrial) 45 mA 105 mA 225 mA

Notes:

1. Ipp Includes V¢ Vpymp Vo, and VMV currents. Values do not include /O static contribution, which is
shown in Table 2-8 and Table 2-9 on page 2-7.

2. —F speed grade devices may experience higher standby Ipp of up to five times the standard Ipp and higher
1/0 leakage.

Power per I/0O Pin

Table 2-8 ¢ Summary of 1/0 Input Buffer Power (per pin) — Default I/0 Software Settings

VMV Static Power Dynamic Power
v) Ppcz (MW)' Paco (MW/MHz)?

Single-Ended
3.3V LVTT/LVCMOS 3.3 - 17.39
3.3 V LVTTL/LVCMOS - Schmitt trigger 33 - 25.51
2.5V LVCMOS 2.5 - 5.76
2.5V LVCMOS - Schmitt trigger 2.5 - 7.16
1.8 V LVCMOS 1.8 - 2.72
1.8 V LVCMOS - Schmitt trigger 1.8 - 2.80
1.5 V LVCMOS (JESD8-11) 1.5 - 2.08
1.5 V LVCMOS (JESD8-11) — Schmitt trigger 1.5 - 2.00
3.3V Pd 3.3 - 18.82
3.3 V PCl - Schmitt trigger 3.3 - 20.12
3.3V PCl-X 33 - 18.82
3.3 V PCI-X — Schmitt trigger 3.3 - 20.12
Voltage-Referenced
3.3V GTL 33 2.90 8.23
2.5V GTL 2.5 2.13 478
3.3V GTL+ 3.3 2.81 4.14
2.5V GTL+ 2.5 2.57 3.71
HSTL (1) 1.5 0.17 2.03
HSTL (1) 1.5 0.17 2.03
SSTL2 () 2.5 1.38 4.48
SSTL2 (I1) 2.5 1.38 4.48
SSTL3 (I) 33 3.21 9.26
SSTL3 (Il) 33 3.21 9.26
Notes:

1. Ppca is the static power (where applicable) measured on VMV.
2. Pacg is the total dynamic power measured on Vc and VMV.
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Table 2-8 ¢ Summary of I70 Input Buffer Power (per pin) - Default I/0 Software Settings (continued)

VMV Static Power Dynamic Power
v) Ppcz (mw)! Paco (WW/MHz)?
Differential
LvDS/B-LVDS/M-LVDS 2.5 2.26 1.50
LVPECL 3.3 5.71 2.17
Notes:

1. Ppcz is the static power (where applicable) measured on VMV.
2. Ppcg is the total dynamic power measured on Vc and VMV.

Table 2-9 «  Summary of 1/0 Output Buffer Power (per pin) - Default I/0 Software Settings’

CLoaD Vea Static Power Dynamic Power
(pF) (v) Ppcz (MW)? Pac1o (WW/MHz)3
Single-Ended
3.3V LVTTU/LVCMOS 35 33 - 474.70
2.5V LVCMOS 35 25 - 270.73
1.8 V LVCMOS 35 1.8 - 151.78
1.5 V LVCMOS (JESD8-11) 35 1.5 - 104.55
3.3V Pd 10 3.3 - 204.61
3.3V PCI-X 10 33 - 204.61
Voltage-Referenced
3.3V GTL 10 33 - 24.08
2.5V GTL 10 25 - 13.52
3.3V GTL+ 10 33 - 24.10
2.5V GTL+ 10 2.5 - 13.54
HSTL (1) 20 1.5 7.08 26.22
HSTL (II) 20 1.5 13.88 27.22
SSTL2 (1) 30 25 16.69 105.56
SSTL2 (Il) 30 25 25.91 116.60
SSTL3 (I) 30 33 26.02 114.87
SSTL3 (1) 30 3.3 42.21 131.76
Differential
LVDS/B-LVDS/M-LVDS - 2.5 7.70 89.62
LVPECL - 33 19.42 168.02
Notes:
1. Dynamic power consumption is given for standard load and software default drive strength and output
slew.

2. Ppcs is the static power (where applicable) measured on V.
3. Pacyo is the total dynamic power measured on V¢ and V¢,
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Power Consumption of Various Internal Resources

Table 2-10 » Different Components Contributing to the Dynamic Power Consumption in ProASIC3E Devices

Device-Specific Dynamic Contributions
(MW/MHz)
Parameter Definition A3PE600 A3PE1500 A3PE3000
Paci Clock contribution of a Global Rib 12.77 16.21 19.7
Paca Clock contribution of a Global Spine 1.85 3.06 4.16
Pac3 Clock contribution of a VersaTile row 0.88
Paca Clock contribution of a VersaTile used as a sequential 0.12
module
Pacs First contribution of a VersaTile used as a sequential 0.07
module
Pace Second contribution of a VersaTile used as a 0.29
sequential module
Pac7 Contribution of a VersaTile used as a combinatorial 0.29
module
Pacs Average contribution of a routing net 0.70
Paco Contribution of an 1/O input pin (standard- See Table 2-8 on page 2-6.
dependent)
Pac1o Contribution of an I/O output pin (standard- See Table 2-9 on page 2-7
dependent)
Pacti Average contribution of a RAM block during a read 25.00
operation
Pac12 Average contribution of a RAM block during a write 30.00
operation
Pac13 Static PLL contribution 2.55 mWw
Pac1a Dynamic contribution for PLL 2.60

Note: For a different output load, drive strength, or slew rate, Actel recommends using the Actel power
calculator or SmartPower in Actel Libero® Integrated Design Environment (IDE).
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Power Calculation Methodology
This section describes a simplified method to estimate power consumption of an application. For

more accurate and detailed power estimations, use the SmartPower tool in the Libero IDE
software.

The power calculation methodology described below uses the following variables:

e The number of PLLs as well as the number and the frequency of each output clock
generated

¢ The number of combinatorial and sequential cells used in the design
¢ The internal clock frequencies

e The number and the standard of I/O pins used in the design

¢ The number of RAM blocks used in the design

e Toggle rates of /O pins as well as VersaTiles—guidelines are provided in Table 2-11 on
page 2-11.

e Enable rates of output buffers—guidelines are provided for typical applications in
Table 2-12 on page 2-11.

* Read rate and write rate to the memory—guidelines are provided for typical applications in
Table 2-12 on page 2-11. The calculation should be repeated for each clock domain defined
in the design.

Methodology
Total Power Consumption—Pyg1aL
ProtaL = Pstar + Povn
PstaT is the total static power consumption.
Ppyn is the total dynamic power consumption.
Total Static Power Consumption—Pgrar
Pstar = Poc1 + Nineuts * Poca + Noutputs * Pocs
NinpuTs is the number of I/0 input buffers used in the design.
NoutpuTs is the number of I/0 output buffers used in the design.
Total Dynamic Power Consumption—Ppyp
Povn = Pcrock + Ps-ce + Pe-ceu + Paer + Pineuts + Poutputs + Pmemory + Peuc
Global Clock Contribution—P¢j ock
Pcrock = (Pact + Nspine * Pac2 + Nrow * Pac3 + Ns.celL * Paca) * Feik

Nspine is the number of global spines used in the user design—guidelines are provided in
Table 2-11 on page 2-11.

Nrow is the number of VersaTile rows used in the design—guidelines are provided in
Table 2-11 on page 2-11.

FcLk is the global clock signal frequency.
Ns_cgL is the number of VersaTiles used as sequential modules in the design.
Pac1: Pacas Pacs. and Pacy are device-dependent.
Sequential Cells Contribution—Pg_cg |
Pscett = Ns-cer * (Pacs + O /2 * Pace) * Feik

Ns_cgrL is the number of VersaTiles used as sequential modules in the design. When a
multi-tile sequential cell is used, it should be accounted for as 1.

a4 is the toggle rate of VersaTile outputs—guidelines are provided in Table 2-11 on
page 2-11.

FcLk is the global clock signal frequency.
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Combinatorial Cells Contribution—P¢_cg |

Pe-cer = Neecewl™ Qg /2% Pacy ™ Feik
Nc.ceLL is the number of VersaTiles used as combinatorial modules in the design.
a4 is the toggle rate of VersaTile outputs—guidelines are provided in Table 2-11 on
page 2-11.
FcLk is the global clock signal frequency.

Routing Net Contribution—Ppgt

Pner = (Ns-ceu + Neecer) * Og /2 * Pacg * Foik
Ns_cgL is the number of VersaTiles used as sequential modules in the design.
Nc.ceLL is the number of VersaTiles used as combinatorial modules in the design.

o, is the toggle rate of VersaTile outputs—guidelines are provided in Table 2-11 on
page 2-11.

FcLk is the global clock signal frequency.
1/0 Input Buffer Contribution—PypyTs
Pinputs = Ninputs ™ @2 /2 * Pacg ™ Feik
NinpuTs is the number of I/O input buffers used in the design.
0, is the I/O buffer toggle rate—guidelines are provided in Table 2-11 on page 2-11.
FcLk is the global clock signal frequency.
1/0 Output Buffer Contribution—Pqy1puts
Poutputs = Noutputs * 0 /2 * B4 * Pacto * Feik
NouTtpuTs is the number of I/0 output buffers used in the design.
0, is the I/O buffer toggle rate—guidelines are provided in Table 2-11 on page 2-11.
[ is the I/0 buffer enable rate—guidelines are provided in Table 2-12 on page 2-11.
FcLk is the global clock signal frequency.
RAM Contribution—PMEMORy
Prevory = Paci1 * Netocks * Frean-cLock * B2 + Pact2 * Naock * Fwrime-cLock * B3
NgLocks is the number of RAM blocks used in the design.
FReaD-cLOck is the memory read clock frequency.
[, is the RAM enable rate for read operations—guidelines are provided in Table 2-12
on page 2-11.
FwriTE-cLOCK is the memory write clock frequency.
[33 is the RAM enable rate for write operations—guidelines are provided in Table 2-12
on page 2-11.
PLL Contribution—Pp |
PeLL =Pac13 + Pac1a * Fekour
FcLkouT is the output clock frequency.

1. The PLL dynamic contribution depends on the input clock frequency, the number of output clock signals generated
by the PLL, and the frequency of each output clock. If a PLL is used to generate more than one output clock, include
each output clock in the formula by adding its corresponding contribution (Pac14 * Fcikout Product) to the total PLL
contribution.
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Guidelines

Toggle Rate Definition

A toggle rate defines the frequency of a net or logic element relative to a clock. It is a percentage.
If the toggle rate of a net is 100%, this means that this net switches at half the clock frequency.
Below are some examples:

e The average toggle rate of a shift register is 100% as all flip-flop outputs toggle at half of
the clock frequency.

e The average toggle rate of an 8-bit counter is 25%:

Bit 0 (LSB) = 100%
Bit 1 =50%
Bit 2 =25%

Bit 7 (MSB) = 0.78125%
Average toggle rate = (100% + 50% + 25% + 12.5% + ...+ 0.78125%) / 8

Enable Rate Definition
Output enable rate is the average percentage of time during which tristate outputs are enabled.
When nontristate output buffers are used, the enable rate should be 100%.

Table 2-11 » Toggle Rate Guidelines Recommended for Power Calculation

Component Definition Guideline
ol Toggle rate of VersaTile outputs 10%
oy I/0 buffer toggle rate 10%

Table 2-12 » Enable Rate Guidelines Recommended for Power Calculation

Component Definition Guideline
By I/0 output buffer enable rate 100%
B RAM enable rate for read operations 12.5%
Bs RAM enable rate for write operations 12.5%
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User I/0 Characteristics

Timing Model

LVPECL

Yickq = 0.24 ns
tisup = 0-26 ns
Input LVTTL/LVCMOS
Clock E
tpy = 0.90 ns
1/0 Module

1/0 Module
(Registered)

toy = 1.22 ns

Combinational Cell

Combinational Cell

1/0 Module

(Non-Registered)

’—[>—4z

LVDS, X

(Non-Registered)

BLVDS,

M-LvDS [X

Register Cell

Y
—] )——'_jz> . LVPECL
tpp = 0.56 ns tpp = 0.49 ns -&
tpp = 1.36 ns
1/0 Module
L (Non-Registered)
Combinational Cell
N
:pt> . X LVTTLLVCMOS
Output drive strength = 12 mA
tpp = 0.87 ns top=2.7405|  High slew rate
1/0 Module

Combinational Cell

AD v

tpp =0.51ns

(Non-Registered)

Combinational Cell

=N
L/

tpp = 0.47 ns

thp=2.39ns

1/0 Module
(Non-Registered)

Combinational Cell

I

LI {p

Q I oY

tpp = 0.47 ns

{>—-|X LVTTLLVCMOS
Output drive strength = 24 mA

High slew rate

{>——|X LVCMOS 1.5V
Output drive strength = 12 mA

tCLKQ =0.58 ns
tsyp = 0.43|ns

tpp=330ns High slew
/0 Module
Register Cell (Registered)
b Q o o >—x

tC,_KQ =0.59ns

GTL+ 3.3V
tpp = 1.53|ns

tokq = 0.59 ns

tgyp =043 ps

toyp = 0.31ns

tpy = 1.36 ns

Input LVTTL/LVCMOS

Clock [

tpy = 0.90 ns

Clock

Input LVTTL/LVCM

oS

tpy = 0.90 ns

Figure 2-2 » Timing Model

Operating Conditions: -2 Speed, Commercial Temperature Range (T, = 70°C), Worst-Case
Vec=1425V
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Figure 2-3 » Input Buffer Timing Model and Delays (example)
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Figure 2-4 » Output Buffer Model and Delays (example)
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Overview of 170 Performance

Summary of I/0 DC Input and Output Levels — Default I/O Software
Settings

Table 2-13 ¢ Summary of Maximum and Minimum DC Input and Output Levels
Applicable to Commercial and Industrial Conditions

ViL Vin VoL Vou |loL|lon
I/0 Standard |Drive Strength|Slew Rate(Min, V| Max, V Min,V |Max, V| Max, V Min,V [mA|mA
3.3V LVTTL/ 12 mA High -0.3 0.8 2 3.6 0.4 2.4 12112
3.3V LVCMOS
2.5V LVCMOS 12 mA High -0.3 0.7 1.7 3.6 0.7 1.7 12112
1.8 V LVCMOS 12 mA High | 0.3 [0.35* V¢ [0.65 * V| 3.6 0.45 |Vcq-0.45|12|12
1.5 V LVCMOS 12 mA High | 0.3 [0.30 * V| 0.7 * Ve | 3.6 [0.25 * Vq|0.75 * V| 12| 12
3.3V PCl Per PCl Specification
3.3V PCI-X Per PCI-X Specification
3.3V GTL 25 mA? High -0.3 |VRgr—0.05|Vgee + 0.05[ 3.6 0.4 - 25|25
2.5V GTL 25 mA? High -0.3 |VRgr—0.05|Vger + 0.05| 3.6 0.4 - 25|25
3.3V GTL+ 35 mA High —0.3 | VRgg—0.1 | VRgg + 0.1 3.6 0.6 - 51151
2.5V GTL+ 33 mA High -0.3 | VRge—0.1 | VRge+ 0.1 3.6 0.6 - 40 | 40
HSTL (1) 8 mA High —-0.3 | VRgr—=0.1 | VRge+ 0.1 3.6 0.4 Veq-0418 (8
HSTL (1) 15 mA? High | 0.3 | Vggr—0.1 | Vger+0.1| 3.6 0.4 Vea-0.4 1515
SSTL2 (1) 15 mA High | 0.3 | VRgr—0.2 | Vpge+0.2| 3.6 0.54 |Vcq-0.62|15|15
SSTL2 (I1) 18 mA High —-0.3 | VRgr—0.2 | VRegp+ 0.2 3.6 035 (Vcq-0.43[18]18
SSTL3 (1) 14 mA High | 0.3 | VRggr—0.2 | VRer+0.2| 3.6 0.7 Vea-1.1114]14
SSTL3 (I1) 21 mA High -0.3 | VRge—0.2 | VRgp+ 0.2 | 3.6 0.5 Veag-0.9 21|21
Notes:

1. Currents are measured at 85°C junction temperature.

2. Output drive strength is below JEDEC specification.

3. Output Slew Rates can be extracted from IBIS Models, located at
http:/lwww.actel.com/download/ibis/default.aspx.
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Table 2-74 + Summary of Maximum and Minimum DC Input Levels
Applicable to Commercial and Industrial Conditions

Commercial’ Industrial?

he I he I
DC /0 Standards HA A HA A
3.3V LVTTL/3.3V LVCMOS 10 10 15 15
2.5V LVCMOS 10 10 15 15
1.8 V LVCMOS 10 10 15 15
1.5V LVCMOS 10 10 15 15
3.3V Pd 10 10 15 15
3.3V PC-X 10 10 15 15
3.3V GTL 10 10 15 15
2.5V GTL 10 10 15 15
3.3V GTL+ 10 10 15 15
2.5V GTL+ 10 10 15 15
HSTL (1) 10 10 15 15
HSTL (11) 10 10 15 15
SSTL2 (1) 10 10 15 15
SSTL2 (11) 10 10 15 15
SSTL3 (1) 10 10 15 15
SSTL3 (1) 10 10 15 15

Notes:
1. Commercial range (0°C < T, < 70°C)
2. Industrial range (-40°C < T, < 85°C)
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Summary of 17O Timing Characteristics — Default I/O Software

Settings
Table 2-15 ¢ Summary of AC Measuring Points

Input Reference Voltage | Board Termination | Measuring Trip Point

Standard (VRer TvP) Voltage (V17 gep) (Virip)
3.3V LVTTL/ 3.3V LVCMOS - - 1.4V
2.5V LVCMOS - - 1.2V

1.8 V LVCMOS - - 0.90 vV
1.5V LVCMOS - - 0.75V
3.3VPCl - - 0.285 * V¢ (RR)

0.615 * V¢ (FF)
3.3V PCI-X - - 0.285 * V¢ (RR)
0.615 * V¢ (FF)

3.3V GTL 0.8V 1.2V VREF

2.5V GTL 0.8V 1.2V VREF

3.3V GTL+ 1.0V 1.5V VRer

2.5V GTL+ 1.0V 1.5V VRer
HSTL (1) 0.75V 0.75V VREF

HSTL (I1) 0.75V 0.75V VREF
SSTL2 (1) 1.25V 1.25V VREF
SSTL2 (II) 1.25V 1.25V VREF
SSTL3 (1) 1.5V 1.485V VRer
SSTL3 (Il) 1.5V 1.485V VRer

LvVDS - - Cross point
LVPECL - - Cross point
Table 2-16 » 1/0 AC Parameter Definitions

Parameter Definition

tpp Data to Pad delay through the Output Buffer

tpy Pad to Data delay through the Input Buffer with Schmitt trigger disabled

thout Data to Output Buffer delay through the I/O interface

teouT Enable to Output Buffer Tristate Control delay through the I/O interface

toIN Input Buffer to Data delay through the I/O interface

tpys Pad to Data delay through the Input Buffer with Schmitt trigger enabled

thz Enable to Pad delay through the Output Buffer—HIGH to Z

Lo Enable to Pad delay through the Output Buffer—Z to HIGH

t7 Enable to Pad delay through the Output Buffer—LOW to Z

t7 Enable to Pad delay through the Output Buffer—Z to LOW
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Table 2-T6 * 170 AT Parameter Definitions

Parameter Definition
tzns Enable to Pad delay through the Output Buffer with delayed enable—Z to HIGH
tz715 Enable to Pad delay through the Output Buffer with delayed enable—Z to LOW

Table 2-17 « Summary of 1/0 Timing Characteristics—Software Default Settings
-2 Speed Grade, Commercial-Case Conditions: T, = 70°C, Worst-Case V¢c = 1.425 V,
Worst-Case V¢ =3.0V

z 5| ¢

z 3| E

2 2|3

£ %Ei—'ﬁgﬁa,\ag,\aﬁaaﬁ
/O Standard 5 2|8 & |S|5|5|3|5|8|8|5|JF|5|5
3.3V LVTTL/ 12 High| 35 - 10.49(2.74(0.03(0.90(1.17(0.32(2.79(2.14(2.45(2.70(4.46(3.81
3.3V LVCMOS
2.5V LVCMOS 12 High| 35 — 10.49(2.80|0.03|1.13(1.24|0.32(2.85|2.61|2.51(2.61|4.52(4.28
1.8 V LVCMOS 12 High| 35 - 10.49(2.83]|0.03|1.08(1.42|0.32(2.89]2.31|2.79(3.16|4.56(3.98
1.5V LVCMOS 12 High| 35 - 10.49(3.30/0.03|1.27(1.60]|0.32(3.36]2.70|2.96(3.27|5.03 (4.37
3.3V Pd Per PCl spec |High| 10 | 25 2 10.49/2.09(0.03(0.78|1.17{0.32|2.13|1.49|2.45|2.70(3.80|3.16
3.3V PC-X Per PCI-X spec |High| 10 | 25 2 10.49|2.09(0.03|0.78(1.17[0.32{2.13|1.49|2.45|2.70|3.80{3.16
3.3V GTL 25 High| 10 | 25 [0.45({1.55|0.03|2.19| - [0.32(1.52|1.55| - - [3.19]3.22
2.5V GTL 25 High| 10 | 25 [0.45(1.59/0.03|1.83| - [0.32(1.61|1.59| - - [3.28]3.26
3.3V GTL+ 35 High| 10 | 25 [0.45({1.53|0.03|1.19] - [0.32(1.56|1.53| - - [3.23]3.20
2.5V GTL+ 33 High| 10 | 25 |0.45|1.65|0.03(1.13| - |0.32|1.68(1.57| - - [3.35]3.24
HSTL (1) 8 High| 20 50 |0.49(2.37|0.03(1.59| - |0.32(2.42|2.35| - - [4.09]4.02
HSTL (I1) 15 High| 20 25 10.49|2.26/0.03|1.59| - |0.32|2.30(2.03| - - 13.97|3.70
SSTL2 (1) 15 High| 30 50 |0.49(1.59|0.03(1.00] - |0.32(1.62|1.38| - - [3.29]3.05
SSTL2 (11) 18 High| 30 | 25 (0.49(1.62|0.03|1.00| - [0.32(1.65|1.32| - - 13.32]2.99
SSTL3 (1) 14 High| 30 50 |0.49(1.72]0.03(0.93| - |0.32(1.75|1.37| - - [3.42]3.04
SSTL3 (1) 21 High| 30 | 25 |0.49|1.54|0.03(0.93| - |0.32|1.57(1.25| - - [3.24]12.92
LVDS/B-LVDS/ 24 High| - - 10.49(1.40|0.03|1.36| - - - - - - - -
M-LVDS
LVPECL 24 High| - - 10.49(1.36]0.03|1.22| - - - - - - - -
Notes:
1. Folr specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating

values.

2. Resistance is used to measure I/O propagation delays as defined in PCl specifications. See Figure 2-10 on
page 2-35 for connectivity. This resistor is not required during normal operation.
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Detailed I/0 DC Characteristics

Table 2-18 » Input Capacitance

Symbol Definition Conditions Min. | Max. | Units
Cn Input capacitance ViN=0, f=1.0 MHz 8 pF
CineLk Input capacitance on the clock pin Vin=0, f=1.0 MHz 8 pF
Table 2-19  1/0 Output Buffer Maximum Resistances’
Standard Drive Strength ReuLL-pown (@)% | Rpurr-up (3
3.3V LVTTL/3.3V LVCMOS 4 mA 100 300

8 mA 50 150

12 mA 25 75

16 mA 17 50

24 mA 11 33
2.5V LVCMOS 4 mA 100 200

8 mA 50 100

12 mA 25 50

16 mA 20 40

24 mA 11 22
1.8 V LVCMOS 2mA 200 225

4 mA 100 112

6 mA 50 56

8 mA 50 56

12 mA 20 22

16 mA 20 22
1.5 V LVCMOS 2mA 200 224

4 mA 100 112

6 mA 67 75

8 mA 33 37

12 mA 33 37
3.3V PCI/PCI-X Per PCI/PCI-X specification 25 75
3.3VGTL 25 mA 11 -
2.5V GTL 25 mA 14 -
3.3V GTL+ 35mA 12 -
2.5V GTL+ 33 mA 15 -
HSTL (1) 8 mA 50 50
Notes:

1. These maximum values are provided for informational reasons only. Minimum output buffer
resistance values depend on V¢, drive strength selection, temperature, and process. For
board design considerations and detailed output buffer resistances, use the corresponding
IBIS models located on the Actel website at http://lwww.actel.com/techdocs/models/ibis.html.

2. Repurt-pown-max) = (Vorsped ! loLspec
3. Repurt-up-max) = (Vccimax = Vorsped ! loHspec
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Table 2-79 ¢ 170 Output Buffer Maximum Resistances' (continued)

Standard Drive Strength ReuLL-pown ()% | Rpurr-up (3
HSTL (11) 15 mA 25 25
SSTL2 (1) 15 mA 27 31
SSTL2 (Il) 18 mA 13 15
SSTL3 (1) 14 mA 44 69
SSTL3 (Il) 21 mA 18 32
Notes:

1. These maximum values are provided for informational reasons only. Minimum output buffer
resistance values depend on V¢, drive strength selection, temperature, and process. For
board design considerations and detailed output buffer resistances, use the corresponding
IBIS models located on the Actel website at http://lwww.actel.com/techdocs/models/ibis.html.

2. Repyrr-pown-max) = (Vorsped ! loLspec

3. Repurr-up-max) = (Vccimax = Vorsped ! loHspec

Table 2-20 » 1/0 Weak Pull-Up/Pull-Down Resistances

Minimum and Maximum Weak Pull-Up/Pull-Down Resistance Values

R(weAk puLL-Up)' RWEAK PULL-DOWN)”

Q) Q)
Vca Min. Max. Min. Max.
3.3V 10k 45 k 10 k 45 k
25V 11k 55 k 12k 74 k
1.8V 18 k 70 k 17 k 110 k
1.5V 19 k 90 k 19 k 140 k
Notes:

1. Ruweak puLt-pown-max) = (Vorsped ! lweak puLL-Down-min

2. Rweak puLL-up-max) = (Vccimax = Vorsped ! lweak puLL-up-min

v1.2
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Table 2-2T ¢ 170 Short Currents lggy/los.

Drive Strength losy (MA)* losL (MA)*
3.3V LVTTL/ 3.3V LVCMOS 4 mA 25 27
8 mA 51 54
12 mA 103 109
16 mA 132 127
24 mA 268 181
2.5V LVCMOS 4 mA 16 18
8 mA 32 37
12 mA 65 74
16 mA 83 87
24 mA 169 124
1.8 V LVCMOS 2 mA 9 11
4 mA 17 22
6 mA 35 44
8 mA 45 51
12 mA 91 74
16 mA 91 74
1.5V LVCMOS 2 mA 13 16
4 mA 25 33
6 mA 32 39
8 mA 66 55
12 mA 66 55

* T,=100°C

The length of time an I/O can withstand lgs/lgs, events depends on the junction temperature. The
reliability data below is based on a 3.3V, 36 mA I/O setting, which is the worst case for this type of
analysis.

For example, at 110°C, the short current condition would have to be sustained for more than three
months to cause a reliability concern. The I/O design does not contain any short circuit protection,
but such protection would only be needed in extremely prolonged stress conditions.

Table 2-22 » Duration of Short Circuit Event before Failure

Temperature Time before Failure
-40°C > 20 years

0°C > 20 years
25°C > 20 years
70°C 5 years

85°C 2 years

100°C 6 months
110°C 3 months

2-22 v1.2




_ Actel

| ProASIC3E DC and Switching Characteristics

0J O "A3PE3000-1FGG896"1J U I
Table 2-23 ¢ Schmitt Trigger Input Hysteresis
Hysteresis Voltage Value (typ.) for Schmitt Mode Input Buffers

Input Buffer Configuration Hysteresis Value (typ.)
3.3 V LVTTL/LVCMOS/PCI/PCI-X (Schmitt trigger mode) 240 mV
2.5V LVCMOS (Schmitt trigger mode) 140 mV
1.8 V LVCMOS (Schmitt trigger mode) 80 mV
1.5 V LVCMOS (Schmitt trigger mode) 60 mV

Table 2-24 » 1/0 Input Rise Time, Fall Time, and Related I/0 Reliability*

Input Buffer Input Rise/Fall Time (min.) Input Rise/Fall Time (max.) Reliability
LVTTL/LVCMOS (Schmitt trigger No requirement 10 ns * 20 years (110°C)
disabled)
LVTTL/LVCMOS (Schmitt trigger No requirement No requirement, but input noise|20 years (110°C)
enabled) voltage cannot exceed Schmitt

hysteresis.
HSTL/SSTL/GTL No requirement 10 ns * 10 years (100°C)
LVDS/B-LVDS/M-LVDS/ No requirement 10 ns * 10 years (100°C)
LVPECL

* For clock signals and similar edge-generating signals, refer to ProASIC3/E SSO and Pin Placement Guidelines.
The maximum input rise/fall time is related to the noise induced into the input buffer trace. If the noise is low,
then the rise time and fall time of input buffers can be increased beyond the maximum value. The longer the
rise/fall times, the more susceptible the input signal is to the board noise. Actel recommends signal integrity
evaluation/characterization of the system to ensure that there is no excessive noise coupling into input signals.

Single-Ended 1/0 Characteristics

3.3 VLVTTL/3.3 VLVCMOS

Low-Voltage Transistor-Transistor Logic is a general-purpose standard (EIA/JESD) for 3.3V
applications. It uses an LVTTL input buffer and push-pull output buffer. The 3.3V LVCMOS
standard is supported as part of the 3.3 V LVTTL support.

Table 2-25 ¢ Minimum and Maximum DC Input and Output Levels

3.3 VLVTTL/

3.3V LVCMOS ViL Vin Voo | Vou |loL|lon losL los he | hu

Drive Strength [Min., V[ Max., V|Min., V| Max., V| Max., V| Min., V|mA|mA| Max., mA' | Max., mA’ pAz pA2
4 mA -0.3 0.8 2 3.6 0.4 24 (4] 4 27 25 10| 10

8 mA -0.3 0.8 2 3.6 0.4 2.4 8|8 54 51 10110

12 mA -0.3 0.8 2 3.6 0.4 24 |12]12 109 103 10 | 10

16 mA -0.3 0.8 2 3.6 0.4 24 (16|16 127 132 10 | 10

24 mA -0.3 0.8 2 3.6 0.4 24 (2424 181 268 10| 10

Notes:

1. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
2. Currents are measured at 85°C junction temperature.
3. Software default selection highlighted in gray.
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R to VCC| for tLZ/tZL/tZLS

R=1k

Test Point
Datapath T 35 pF Enable Path T

Test Point

5 pF for ty,/t 7

Figure 2-6 » AC Loading

Table 2-26 « AC Waveforms, Measuring Points, and Capacitive Loads

Measuring Point*

Input LOW (V)

Input HIGH (V)

V)

Viger (typ.) (V)

Croap (PF)

0

3.3

1.4

35

* Measuring point = Vy;,. See Table 2-15 on page 2-18 for a complete table of trip points.

Timing Characteristics

Table 2-27 » 3.3V LVTTL/ 3.3 V LVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case V¢c = 1.425 V, Worst-Case V¢ =3.0V

Drive Speed
Strength | Grade | tpoyr | top | toin | tey [ teys [ teout | tzL | tzn | tz | thz | tas | tzas | Units
4 mA —F 0.79 | 9.47 (005|144 ]1.88( 0.51 |9.64|8.05|3.23|3.11| 12.33 | 10.74 ns
Std. 0.66 | 7.88(0.04|1.20]1.57 | 0.43 |8.03|6.70|2.69|2.59| 10.26 | 8.94 ns
-1 0.56 | 6.71(0.04|1.02]133( 036 | 6.83|5.70229)|220| 873 | 7.60 ns
-2 049 |589(0.03|09|1.17( 0.32 |6.00(5.01201]|193| 7.67 | 6.67 ns
8 mA -F 0.79 |6.10(0.05|1.44 188 0.51 | 6.21|4.98|3.66|3.86| 890 | 7.66 ns
Std. 0.66 | 5.08 (004120157 043 |5.17(4.14|3.05|3.21| 7.41 6.38 ns
-1 0.56 |432(0.04102]133( 036 |4.40(3.52|259]|273| 6.30 5.43 ns
-2 049 |3.79(0.03|090|1.17 | 0.32 | 3.86|3.09 228|240 | 553 | 4.76 ns
12 mA -F 0.79 |4.41 (005144188 0.51 |4.49(3.45|393|434| 7.17 | 6.13 ns
Std. 0.66 | 3.67 (0.041.20| 157 | 043 |3.74 (287 |3.28 |3.61 | 5.97 5.11 ns
-1 0.56 |3.12(0.041.02]1.33( 0.36 | 3.18 | 2.44 | 2.79 | 3.07 | 5.08 | 4.34 ns
-2 049 |2.74(0.03[090|1.17 | 0.32 | 2.79|2.14 | 245 | 2.70 | 4.46 | 3.81 ns
16 mA —F 0.79 |4.16 (0.051.44 | 1.88 | 0.51 | 4.24(3.13|4.00 |4.47 | 6.92 5.82 ns
Std. 0.66 |3.460.04(1.20| 157 043 |[3.53]|261(333]|3.72( 5.76 4.84 ns
-1 0.56 | 2.95(0.041.02]133( 0.36 | 3.00(2.22|283]|3.17| 490 | 4.12 ns
-2 049 |259(0.03|09|1.17( 032 | 263 (195|249 |278| 430 | 3.62 ns
24 mA -F 0.79 (3.85]0.05(1.44]188| 0.51 [3.92]|259(4.07]|496| 6.61 5.28 ns
Std. 0.66 |3.21(0.04|1.20|1.57 | 0.43 |3.27|2.16 |3.39|4.13| 550 | 4.39 ns
-1 0.56 | 273 (004102133 036 |2.78|1.83|288|3.51| 468 | 3.74 ns
-2 049 (239]003(090]|1.17| 0.32 [2.44|1.61(253]3.08| 4.1 3.28 ns
Notes:

1. Software default selection highlighted in gray.

2. For specific junction temperature and voltage supply levels, refer to

values.

Table 2-6 on page 2-5 for derating
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~ Table 2-28 ¢ 3.3 VLVTIL7 3.3 VLVCMOS Low Slew
Commercial-Case Conditions: T, = 70°C, Worst-Case V¢ = 1.425 V, Worst-Case V¢ = 3.0 V
Drive Speed
Strength | Grade | tpoyr | top |toin | tey |teys [ teoutT | tzu | tzn | tiz | thz | tas | tzus | Units
4 mA —F 0.79 | 13.2210.05(1.44 |1.88| 051 | 13.47|10.87|3.23[2.93| 16.16 | 13.56 ns
Std. 0.66 [ 11.01(0.04|1.20(1.57| 043 [ 11.21 | 9.05 (2.69(2.44|1345(11.29| ns
-1 0.56 | 9.36 (0.04|1.02(1.33| 036 | 9.54 | 7.70 [2.29(2.08 | 11.44 | 9.60 ns
-2 0.49 | 822 (0.03(0.90(1.17| 0.32 | 837 | 6.76 [2.01(1.82| 10.04 | 8.43 ns
8 mA -F 0.79 | 9.45 (0.05(1.44(1.88| 051 | 9.62 | 7.74 [ 3.65(3.68 | 12.31|10.42 | ns
Std. 0.66 | 7.86 (0.04 | 1.20(1.57| 043 | 8.01 | 6.44 (3.04 (3.06 | 10.24 | 8.68 ns
-1 0.56 | 6.69 (0.04(1.02(1.33| 0.36 | 6.81 548 | 258 (2.61| 871 | 7.38 ns
-2 0.49 | 5.87 (0.03(0.90(1.17| 032 | 598 | 4.81 [2.27 (229 7.65 | 6.48 ns
12 mA —F 0.79 | 7.24 [(0.05(1.44 (188 | 051 | 7.37 | 6.03 [3.93(4.17 | 10.06 | 8.72 ns
Std. 0.66 | 6.03 (0.04|1.20(1.57| 043 | 6.14 | 5.02 (3.28 (3.47 | 837 | 7.26 ns
-1 0.56 | 5.13 [0.04 (1.02(133| 036 | 5.22 | 427 (279 (295 7.12 | 6.17 ns
-2 0.49 | 450 (0.03(0.90(1.17| 032 | 458 | 3.75 [2.45(2.59| 6.25 | 5.42 ns
16 mA -F 0.79 | 6.75 (0.05(1.44(1.88| 051 | 6.87 | 5.68 [3.99 (430 9.56 | 8.36 ns
Std. 0.66 | 5.62 (0.041.20(1.57| 043 | 572 | 472 (3.32(3.58| 7.96 | 6.96 ns
-1 0.56 | 478 [0.04(1.02(133| 036 | 487 | 4.02 (2.83(3.04| 6.77 | 5.92 ns
-2 0.49 | 420 (0.03(0.90(1.17| 032 | 4.27 | 3.53 [2.48(2.67 | 594 | 5.20 ns
24 mA -F 0.79 | 630 (0.05(1.44(188| 051 | 6.42 | 5.64 [4.07 (4.76 | 9.10 | 8.32 ns
Std. 0.66 | 5.24 (0.04 (1.20(1.57| 043 | 534 | 469 (3.39(3.96| 7.58 | 6.93 ns
-1 0.56 | 446 |0.04|1.02(133]| 036 | 454 | 3.99 |2.88(3.37| 6.44 | 589 ns
-2 0.49 | 3.92 |0.03(0.90(1.17] 0.32 | 3.99 | 3.50 | 2.53|2.96 | 5.66 | 5.17 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating

values.
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2.5 VLVCMOS
Low-Voltage CMOS for 2.5V is an extension of the LVCMOS standard (JESD8-5) used for general-
purpose 2.5V applications. It uses a 5 V-tolerant input buffer and push-pull output buffer.

Table 2-29 « Minimum and Maximum DC Input and Output Levels

25V

LVCMOsS ViL Vin VoL Vou |lov|lon losL los he | b
Drive

Strength | Min., V | Max., V | Min., V | Max., V | Max., V [ Min., V| mA|mA| Max., mA'! | Max., mA! pA2 pAz
4 mA -0.3 0.7 1.7 3.6 0.7 1.7 4 | 4 18 16 10 | 10
8 mA -0.3 0.7 1.7 3.6 0.7 1.7 818 37 32 10| 10
12 mA -0.3 0.7 1.7 3.6 0.7 1.7 12 | 12 74 65 10 | 10
16 mA -0.3 0.7 1.7 3.6 0.7 1.7 16 | 16 87 83 10 | 10
24 mA -0.3 0.7 1.7 3.6 0.7 1.7 24 | 24 124 169 10| 10
Notes:

1. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
2. Currents are measured at 85°C junction temperature.
3. Software default selection highlighted in gray.

Test Point R to GND for tHZ/tZH/tZHS

Test Point

Datapath T 35PF  Enable Path==" 35 pF for t,,,/t,,S/ty /s
5 pF for ty,/t 7

Figure 2-7 » AC Loading

Table 2-30 « AC Waveforms, Measuring Points, and Capacitive Loads

Measuring Point*

0 2.5 1.2 - 35

* Measuring point = Vy;,. See Table 2-15 on page 2-18 for a complete table of trip points.
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Timing Characteristics

Table 2-31 ¢ 2.5V LVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case V¢ = 1.425 V, Worst-Case V¢ = 2.3V

Drive Speed
Strength | Grade | tpoyr | top | toin | tey |tevs [teout | tzu | tzw | tz | thz | tas | tzws | Units
4 mA -F 0.79 11059 (0.05]|1.82|1.99| 0.51 [9.7710.59 | 3.26 | 2.75 | 12.45 | 13.28 ns

Std. 0.66 | 882 |[0.04 (151|166 | 043 [8.13| 882 |2.72(2.29] 1037 [ 11.05]| ns
-1 0.56 | 750 | 0.04|1.29|1.41 | 0.36 |6.92| 7.50 (2.31]|1.95| 8.82 | 9.40 ns
-2 0.49 | 6.58 | 0.03|1.13]|1.24( 0.32 |6.07| 6.58 [2.03|1.71| 7.74 | 8.25 ns
8 mA -F 0.79 | 633 |0.05|182]199( 0.51 |6.33| 6.33 |[3.73|3.64| 9.02 | 9.02 ns
Std. 0.66 | 5.27 | 0.04| 151|166 043 |527| 5.27 (3.10)3.03| 7.50 | 7.51 ns
-1 0.56 | 448 | 0.04|1.29|1.41( 036 |4.48| 4.48 (2.64|2.58| 6.38 | 6.38 ns
-2 0.49 | 3.94 |0.03(1.13]1.24| 032 (3.93| 3.94 232226 560 | 5.61 ns
12 mA —F 0.79 | 450 | 0.05| 182|199 0.51 | 458 | 4.19 (4.04|4.20 | 7.27 | 6.88 ns
Std. 0.66 | 3.74 | 0.04| 151 |1.66 0.43 |3.81| 3.49 (3.37|3.49| 6.05 | 5.73 ns
-1 0.56 | 3.18 | 0.04|1.29|1.41( 0.36 |3.24| 2.97 (2.86|2.97 | 5.15 | 4.87 ns
-2 0.49 | 280 | 0.03|1.13|1.24 0.32 | 285| 2.61 (251|261 | 452 | 4.28 ns
16 mA -F 0.79 | 424 | 005182199 0.51 |432| 3.75 (4.11|435( 7.00 | 6.43 ns
Std. 0.66 | 3.53 [0.04 151|166 | 043 [3.59| 3.12 |3.42|3.62| 583 | 535 ns
-1 0.56 | 3.00 | 0.04|1.29|1.41( 0.36 |3.06| 2.65 [2.91]|3.08| 4.96 | 4.55 ns
-2 0.49 | 263 |0.03|1.13|1.24 0.32 |2.68| 233 (256|271 | 435 | 4.00 ns
24 mA -F 0.79 | 3.92 |0.05|182]199( 051 |3.99| 2.98 (4.20|4.93 | 6.68 | 5.67 ns
Std. 0.66 | 3.26 | 0.04 | 151|166 043 |3.32| 2.48 (3.49|4.11| 556 | 4.72 ns
-1 0.56 | 277 |0.04|1.29|1.41( 036 |2.83| 2.11 (2.97|3.49| 473 | 4.01 ns
-2 049 | 244 |0.03(1.13|1.24| 032 (2.48| 1.85 |2.61[3.07| 4.15 | 3.52 ns

Notes:
1. Software default selection highlighted in gray.

2. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating
values.
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Table 2-32 + 2.5 V LVCMOS Low Slew
Commercial-Case Conditions: T, = 70°C, Worst-Case V¢ = 1.425 V, Worst-Case V¢ = 2.3V
Drive Speed
Strength | Grade | tpoyr | top |toin | tey |teys [teoutT | tzu | tzn | tiz | tuz | tas | tzus | Units
4 mA —-F 0.79 | 1442 0.05(1.82|1.99| 0.51 | 1469 | 13.95|3.26 | 2.64 | 17.37 | 16.63 ns

Std. 0.66 | 12.00 (0.04 | 1.51(1.66| 0.43 [12.23 [ 11.61|2.72(2.20 | 14.46 [ 13.85| ns

-1 0.56 | 10.210.04(1.29(1.41| 0.36 | 10.40 [ 9.88 | 2.31|1.87| 1230 11.78 | ns

-2 0.49 | 896 (0.03(1.13(1.24| 032 | 9.13 | 8.67 [2.03(1.64(10.80 | 10.34| ns

8 mA -F 0.79 | 10.49|0.05(1.82(1.99| 0.51 | 10.68 | 9.62 |3.73|3.52| 13.37 | 12.31 ns

Std. 0.66 | 873 [0.04(1.51(1.66| 043 | 889 [ 8.01 [3.10 (293 11.13[10.25| ns

-1 0.56 | 7.43 (0.04(1.29(1.41| 036 | 7.57 | 6.82 [2.64 (249 | 9.47 | 8.72 ns

-2 0.49 | 6.52 (0.03(1.13(1.24| 032 | 6.64 | 598 [2.32(2.19| 831 | 7.65 ns

12 mA -F 0.79 | 8.14 [0.05(1.82(1.99| 0.51 | 829 | 7.34 [4.04(4.08 | 10.97 [ 10.02 | ns

Std. 0.66 | 6.77 [0.04|1.51(166| 043 | 6.90 | 6.11 (3.37(3.39| 9.14 | 8.34 ns

-1 0.56 | 5.76 (0.041.29(141| 036 | 587 | 5.20 (2.86(2.89| 7.77 | 7.10 ns

-2 0.49 | 5.06 (0.03(1.13(1.24| 032 | 5.15 | 456 [2.51 (253 | 6.82 | 6.23 ns

16 mA -F 0.79 | 7.58 [0.05(1.82(199| 051 | 7.72 | 6.88 [4.11 (4.23 | 10.40 | 9.57 ns

Std. 0.66 | 6.31 (0.04|1.51(166| 043 | 6.42 | 573 [3.42(3.52| 8.66 | 7.96 ns

-1 0.56 | 537 (0.04(1.29(1.41| 036 | 546 | 487 (2.91(3.00| 7.37 | 6.77 ns

-2 0.49 | 471 [(0.03(1.13(1.24| 032 | 480 | 4.28 [2.56(2.63| 6.47 | 5.95 ns

24 mA -F 0.79 | 7.13 [0.05(1.82(1.99| 051 | 7.26 | 6.85 (4.20(4.80 | 9.94 | 9.54 ns

Std. 0.66 [ 593 (0.04|1.51(166| 043 | 6.04 [ 570 [ 3.49 (4.00 | 8.28 | 7.94 ns

-1 0.56 | 5.05 (0.04(1.29(1.41| 036 | 5.14 | 485 (297 (3.40| 7.04 | 6.75 ns

-2 0.49 | 443 (0.03(1.13(1.24| 032 | 451 | 4.26 [2.61(2.99| 6.18 | 5.93 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating
values.
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1.8 VILVCMIOS

Low-Voltage CMOS for 1.8 V is an extension of the LVCMOS standard (JESD8-5) used for general-

purpose 1.8 V applications. It uses a 1.8 V input buffer and a push-pull output buffer.

Table 2-33 ¢ Minimum and Maximum DC Input and Output Levels

VActel

ProASIC3E DC and Switching Characteristics

18V
LVCMOsS ViL Vin VoL Vou |loL{lon| lost losn he | hn
Drive
Strength |[Min., V| Max., V Min.,V [Max., V|Max., V| Min.,V |mA|mA[Max., mA'|Max., mA'|.AZ[uA2
2mA -0.3 [0.35* V¢ |0.65* V| 3.6 045 [Vcq-045|2 |2 11 9 10| 10
4 mA -0.3 [0.35*Vc [0.65* V| 3.6 | 045 |Veq-045|4 |4 22 17 10 | 10
6 mA -0.3 |0.35* V(| 0.65* V| 3.6 045 |Vcq-045|6 |6 a4 35 10| 10
8 mA -0.3 {0.35*Vc|0.65* V| 36 | 045 |Vcq-045|8 |8 51 45 10 | 10
12 mA -0.3 |0.35* V¢ |0.65 * V| 3.6 045 |Vcq-045(12]12 74 91 10| 10
16 mA -0.3 [0.35* V¢ |0.65* V| 3.6 045 (Vcq-0.45]|16|16 74 91 10|10
Notes:
1. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
2. Currents are measured at 85°C junction temperature.
3. Software default selection highlighted in gray.
RS TS Qo GND for s
Test Point
Datapath T 35PF  Enable Path==" 35 pF for t,,,/t,S/ty /ts
5 pF for ty,/t 7
Figure 2-8 » AC Loading
Table 2-34 « AC Waveforms, Measuring Points, and Capacitive Loads
Measuring Point*
Input LOW (V) Input HIGH (V) V) Vger (typ.) (V) Croap (PP
0 1.8 0.9 - 35
* Measuring point = Vy;,. See Table 2-15 on page 2-18 for a complete table of trip points.
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Timing Characteristics

Table 2-35 ¢ 1.8 V LVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case V¢ = 1.425 V, Worst-Case V¢ = 1.7 V

Drive Speed
Strength | Grade | tpoyr | top |toin | tey |teys [teouT | tzu | tzw | tiz | thz | tas | tzus | Units
2 mA -F 0.79 | 1454 10.05|1.742.29 | 0.51 (11.52|14.54 | 3.34(1.97 | 14.21 | 17.23 ns

Std. 0.66 | 12.10|0.04(1.45(191]| 043 | 9.59 (12.10|2.78 | 1.64 | 11.83 [ 1434 | ns

-1 0.56 | 10.30|0.04(1.23(1.62| 0.36 | 8.16 | 10.30 | 2.37 | 1.39| 10.06 | 12.20 | ns

-2 0.49 | 9.04 | 0.03(1.08(142| 032 | 7.16 | 9.04 | 2.08|1.22| 8.83 | 10.71 ns

4 mA -F 0.79 | 847 [0.05(1.74(2.29| 051 | 7.45 | 8.47 [3.90(3.44(10.14[11.16 | ns

Std. 0.66 | 7.05 | 0.04(145[191]| 043 | 6.20 | 7.05 |3.25|2.86 | 8.44 | 9.29 ns

-1 0.56 | 6.00 | 0.041.23(1.62| 0.36 | 5.28 | 6.00 |2.76 | 2.44| 7.18 | 7.90 ns

-2 0.49 | 5.27 | 0.03(1.08(1.42]| 032 | 463 | 5.27 |2.43]|2.14| 630 | 6.94 ns

6 mA -F 0.79 | 543 |0.05(1.74|2.29| 0.51 | 536 | 543 |4.29|4.17 | 8.05 | 8.12 ns

Std. 0.66 | 452 |0.04(145(191| 043 | 447 | 452 [3.57|3.47| 6.70 | 6.76 ns

-1 0.56 | 3.85 | 0.04(1.23|1.62| 0.36 | 3.80 | 3.85 |3.04|295| 5.70 | 5.75 ns

-2 0.49 | 3.38 |0.03(1.08|1.42]| 032 | 3.33 | 3.38 |2.66| 259 | 5.00 | 5.05 ns

8 mA -F 0.79 | 495 |0.05(1.74(2.29| 0.51 | 504 | 480 (436|435| 7.73 | 7.48 ns

Std. 0.66 | 412 |0.04(145(191]| 043 | 420 | 3.99 |3.63|3.62| 6.43 | 6.23 ns

-1 0.56 | 3.51 | 0.04(1.23(1.62| 0.36 | 3.57 | 3.40 |[3.09|3.08| 5.47 | 5.30 ns

-2 0.49 | 3.08 |0.03(1.08|1.42]| 032 | 3.14 | 298 | 271|271 | 481 | 4.65 ns

12 mA -F 0.79 | 456 | 0.05(1.74(2.29| 0.51 | 464 | 3.71 [4.48|5.09| 7.33 | 6.40 ns

Std. 0.66 | 3.80 | 0.04 (145|191 | 0.43 | 3.87 | 3.09 |3.73|4.24| 6.10 | 5.32 ns

-1 0.56 | 3.23 | 0.04(1.23|1.62| 0.36 | 3.29 | 2.63 |3.18|3.60 | 5.19 | 4.53 ns

-2 0.49 | 2.83 | 0.03(1.08(1.42| 032 | 2.89 | 2.31 [2.79|3.16 | 4.56 | 3.98 ns

16 mA -F 0.79 | 456 (0.05(1.74(229| 051 | 464 | 3.71 (448 (5.09| 7.33 | 6.40 ns

Std. 0.66 | 3.80 | 0.04 (145|191 ]| 043 | 3.87 | 3.09 |3.73|4.24| 6.10 | 5.32 ns

-1 0.56 | 3.23 | 0.04(1.23|1.62| 0.36 | 3.29 | 2.63 |3.18|3.60 | 5.19 | 4.53 ns

-2 0.49 | 2.83 |0.03(1.08(142| 032 | 2.89 | 231 [2.79]|3.16| 4.56 | 3.98 ns

Notes:
1. Software default selection highlighted in gray.

2. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating
values.
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VActel

ProASIC3E DC and Switching Characteristics

~ Table 2-36 * 1.8V LVCVIOS Low Slew
Commercial-Case Conditions: T, = 70°C, Worst-Case V¢ = 1.425 V, Worst-Case V¢ = 1.7 V
Drive Speed
Strength | Grade | tpoyr | top |toin | tey |teys [teoutT | tzu | tzn | tiz | tuz | tas | tzus | Units
2 mA —-F 0.79 | 19.03|0.05|1.742.29 | 0.51 | 18.80| 19.03 |3.34( 1.90 | 21.49 | 21.71 ns
Std. 0.66 | 15.8410.0411.45(191 (| 0.43 [(15.65|15.84|2.78 1.58 | 17.89 | 18.07 ns
-1 0.56 | 13.4710.04|1.23|1.62| 0.36 | 13.31 | 13.47 | 2.37 | 1.35| 15.22 | 15.37 ns
-2 0.49 | 11.83]0.03|1.08|1.42( 032 (11.69]11.83]2.08(1.18| 13.36 | 13.50 ns
4 mA —-F 0.79 | 13.68 | 0.05|1.74 | 2.29 | 0.51 | 13.94| 12,92 |3.91 | 3.33 | 16.62 | 15.61 ns
Std. 0.66 | 11.3910.04|145(191| 043 (11.60| 10.76 | 3.26 | 2.77 | 13.84 | 12.99 ns
-1 0.56 | 9.69 | 0.04(1.23|1.62| 036 | 9.87 | 9.15 | 2.77 | 2.36 | 11.77 | 11.05 ns
-2 0.49 | 851 |0.03|1.08(1.42| 032 | 866 | 8.03 |2.43(2.07]10.33| 9.70 ns
6 mA —-F 0.79 | 10.78 1 0.05|1.74 | 2.29 | 0.51 | 10.98 | 9.73 | 4.29 ( 4.03 | 13.66 | 12.41 ns
Std. 0.66 | 897 [0.04]|145(191( 043 | 9.14 | 8.10 | 3.57(3.36 | 11.37 | 10.33 ns
-1 0.56 | 763 |0.04|1.23(1.62]| 036 | 7.77 | 6.89 |3.04 286 | 9.67 | 8.79 ns
-2 0.49 | 6.70 | 0.03|1.08(1.42| 032 | 6.82 | 6.05 | 2.66 (251 ]| 849 | 7.72 ns
8 mA —-F 0.79 | 10.03|0.05(1.74|2.29| 0.51 | 10.22 | 9.11 |4.37 (4.23|12.90| 11.80 ns
Std. 0.66 | 835 |0.04|145(191| 043 | 850 | 7.59 | 3.64 (3.52]| 10.74 | 9.82 ns
-1 0.56 | 7.10 |0.04|1.23(1.62| 036 | 7.23 | 6.45 |3.10(3.00| 9.14 | 8.35 ns
-2 0.49 | 6.24 | 0.03|1.08(1.42| 032 | 635 | 5.66 |2.72(2.63| 8.02 | 7.33 ns
12 mA -F 0.79 | 9.54 | 0.05(1.74|2.29 | 0.51 9.72 | 9.08 |(4.50|4.93(12.40 | 11.77 ns
Std. 0.66 | 794 |0.04|145(191| 043 | 809 | 756 |3.74(4.11] 10.32 | 9.80 ns
-1 0.56 | 6.75 | 0.04|1.23(1.62| 036 | 6.88 | 6.43 |3.18(3.49| 8.78 | 833 ns
-2 0.49 593 |10.03|1.08(142| 032 | 6.04 | 565 |2.79|3.07| 7.71 7.32 ns
16 mA -F 0.79 | 9.54 | 0.05(1.74|2.29 | 0.51 9.72 | 9.08 [4.50|4.93(12.40 | 11.77 ns
Std. 0.66 | 794 |0.04|145(191| 043 | 809 | 756 |3.74(4.11] 10.32 | 9.80 ns
-1 0.56 | 6.75 | 0.04|1.23|(1.62| 036 | 6.88 | 6.43 |3.18(3.49| 8.78 | 8.33 ns
-2 0.49 593 |10.03|1.08(142| 032 | 6.04 | 565 |2.79|3.07| 7.71 7.32 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating

values.
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— 1.5 VIVCMOS (JESD8-11)
Low-Voltage CMOS for 1.5V is an extension of the LVCMOS standard (JESD8-5) used for general-
purpose 1.5V applications. It uses a 1.5 V input buffer and a push-pull output buffer.

Table 2-37 ¢ Minimum and Maximum DC Input and Output Levels

15Vv
LVCMOsS ViL Vin VoL Vou |loL|lon| lost los he | n
Drive
Strength |Min., V[ Max., V Min., V |Max., V| Max., V Min., V |mA|mA|Max., mA'|Max., mA'|uA2|uA2
2mA -0.3 |0.30 * V¢ |0.7 * V| 3.6 |0.25* V¢ [0.75 * Vg 2 16 13 10 (10
4 mA —0.3 [0.30 * Ve [0.7 * Ve | 3.6 |0.25* V075 * V| 4 | 4 33 25 10|10
6 mA -0.3 [0.30 * V¢ |0.7 * V| 3.6 [0.25* V¢ [0.75 * V¢ 6 39 32 10|10
8 mA -0.3 [0.30 * V¢ |0.7 * V| 3.6 [0.25* V([0.75* V| 8 | 8 55 66 10| 10
12 mA -0.3 |0.30 * V¢ [0.7 * V| 3.6 [0.25 * V(|0.75 * V| 12| 12 55 66 10 | 10
Notes:
1. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
2. Currents are measured at 85°C junction temperature.
3. Software default selection highlighted in gray.
R= 1K 210 GRb for s
1 Test Point HZ"ZHZHS
Datapath T 35PF  Enable Path==" 35 pF for t,,,/t,,S/ty /s
5 pF for ty,/t 7
Figure 2-9 » AC Loading
Table 2-38 « AC Waveforms, Measuring Points, and Capacitive Loads
Measuring Point*
Input LOW (V) Input HIGH (V) v) Vgee (typ.) (V) Croap (PF)
0 1.5 0.75 - 35

* Measuring point = Vy;,. See Table 2-15 on page 2-18 for a complete table of trip points.
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Timing Characteristics

Table 2-39 ¢ 1.5V LVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case V¢ = 1.425 V, Worst-Case V¢ = 1.4V

Drive Speed
Strength | Grade | tpoyr | top | toin | tey |tevs [teout | tz | tzw | tz | thz | tas | tzus | Units
2 mA -F 0.79 1 10.25(0.05)|2.04|2.58 | 0.51 [8.7210.25(4.08 |3.35]| 11.41 | 12.94 ns

Std. 0.66 | 853 |0.04|1.70]|2.14( 043 |7.26 | 853 (3.39|2.79| 9.50 [ 10.77 | ns
-1 0.56 | 7.26 | 0.04| 144182 0.36 |6.18| 7.26 | 2.89|2.37| 8.08 | 9.16 ns
-2 0.49 | 637 |0.03|1.27 160 032 |542| 637 (2.53]|2.08| 7.09 | 8.04 ns
4 mA -F 0.79 | 6.50 | 0.05|2.04|2.58( 051 |6.27| 6.50 [4.51]|4.18| 8.95 | 9.19 ns
Std. 0.66 | 541 |0.04|1.70]|2.14( 043 |522| 541 (3.75|3.48| 7.45 | 7.65 ns
-1 0.56 | 460 | 0.04|1.44 182 0.36 |4.44| 4.60 (3.19]|296| 6.34 | 6.50 ns
-2 0.49 | 404 |0.03|1.27 160 0.32 |3.89| 4.04 (280|260 | 556 | 5.71 ns
6 mA -F 0.79 | 5.77 | 0.05|2.04 258 0.51 |588| 570 (4.60|4.41 | 8.56 | 8.39 ns
Std. 0.66 | 480 |0.04|1.70|2.14( 043 |489| 475 (3.83|3.67| 7.13 | 6.98 ns
-1 0.56 | 409 | 0.04|1.44 182 0.36 |4.16 | 4.04 | 3.26|3.12| 6.06 | 5.94 ns
-2 0.49 | 359 |0.03|1.27 160 032 |3.65| 3.54 (2.86|2.74| 532 | 5.21 ns
8 mA -F 0.79 | 531 | 0.05|2.04|258( 051 |541| 435 (4.76|5.25| 8.09 | 7.04 ns
Std. 0.66 | 442 |0.04|1.70]|2.14( 043 | 450 | 3.62 (3.96|4.37| 6.74 | 5.86 ns
-1 0.56 | 3.76 | 0.04| 144|182 0.36 |3.83| 3.08 (3.37|3.72| 573 | 4.98 ns
-2 0.49 | 3.30 |0.03|1.27 160 0.32 |3.36| 2.70 | 2.96|3.27 | 5.03 | 4.37 ns
12 mA -F 0.79 | 531 | 0.05|2.04|258( 0.51 |541| 435 (4.76|5.25| 8.09 | 7.04 ns
Std. 0.66 | 442 |0.04|1.70|2.14( 043 | 450 | 3.62 (3.96|4.37 | 6.74 | 5.86 ns
-1 0.56 | 3.76 | 0.04| 144|182 0.36 |3.83| 3.08 (3.37|3.72| 573 | 4.98 ns
-2 0.49 | 3.30 | 0.03|1.27 160 0.32 |3.36| 2.70 | 2.96|3.27 | 5.03 | 4.37 ns

Notes:
1. Software default selection highlighted in gray.

2. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating
values.
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Table 2-40+ 1.5 V LVCMOS Low Slew
Commercial-Case Conditions: T, = 70°C, Worst-Case V¢ = 1.425 V, Worst-Case V¢ = 1.4 V
Drive Speed
Strength | Grade | tpoyr | top |toin | tey |teys [teoutT | tzu | tzn | tiz | tuz | tas | tzus | Units
2 mA —-F 0.79 | 16.95)0.05|2.04 | 2.58 | 0.51 | 17.26 | 15.78 | 4.09 | 3.22 | 19.95 | 18.47 ns

Std. 0.66 | 14.11(0.04(1.70(2.14| 0.43 | 1437 13.14|3.40 | 2.68 | 16.61 | 15.37 | ns

-1 0.56 | 12.00|0.04(1.44(1.82]| 0.36 | 12.22( 11.17 | 2.90 | 2.28 | 14.13 [ 13.08 | ns

-2 0.49 [ 10.54 (0.03|1.27(1.60| 0.32 [ 10.73 | 9.81 [ 2.54(2.00 | 12.40 [ 11.48 | ns

4 mA -F 0.79 [ 13.49 (0.05(2.04 (258 051 [13.74(11.85|4.53(4.03(16.43 1454 | ns

Std. 0.66 [ 11.23(0.04(1.70(2.14| 043 (1144 9.87 (3.77 (3.36 | 13.68 [ 12.10 | ns

-1 0.56 | 9.55 |1 0.04(1.44(182]| 036 | 9.73 | 839 |3.21]|2.86|11.63[10.29 | ns

-2 0.49 | 839 (0.03(1.27(1.60| 0.32 | 854 | 7.37 |2.81(2.51|10.21 | 9.04 ns

6 mA -F 0.79 [ 12.56 [ 0.05(2.04 258 051 [12.79 11.10 | 4.62 [ 4.26 | 15.48 [ 13.79 | ns

Std. 0.66 | 10.45(0.04(1.70(2.14| 0.43 [ 10.65( 9.24 (3.84(3.55(12.88 [ 11.48 | ns

-1 0.56 | 8.89 |0.04(1.44(182| 0.36 | 9.06 [ 7.86 |3.27|3.02| 10.96 [ 9.76 ns

-2 049 | 7.81 (0.03(1.27(1.60| 032 | 7.95 | 6.90 [2.87(2.65| 9.62 | 8.57 ns

8 mA -F 0.79 [ 12.04 [{0.05(2.04 258 051 [12.26 | 11.09 | 4.77 [ 5.07 | 14.94 [ 13.77 | ns

Std. 0.66 | 10.02 (0.04 |1.70 (2.14| 0.43 [ 10.20 | 9.23 [ 3.97 (4.22 (1244 (1147 | ns

-1 0.56 | 852 |0.04(144(182| 036 | 868 | 7.85 |3.38|3.59 | 10.58 | 9.75 ns

-2 049 | 748 (0.03|1.27(1.60| 032 | 7.62 | 6.89 297 (3.15| 9.29 | 8.56 ns

12 mA -F 0.79 [ 12.04 [{0.05(2.04 258 051 [12.26 [ 11.09 | 4.77 [ 5.07 | 14.94 [ 13.77 | ns

Std. 0.66 | 10.02 (0.04|1.70(2.14| 0.43 [ 10.20 | 9.23 [3.97 (4.22 | 1244 (1147 | ns

-1 0.56 | 852 |0.04(144(182| 036 | 868 | 7.85 |3.38|3.59 | 10.58 | 9.75 ns

-2 049 | 748 (0.03|1.27(1.60| 032 | 7.62 | 6.89 297 (3.15| 9.29 | 8.56 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating
values.
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3.3VPC, 3.3 VPC-X

Peripheral Component Interface for 3.3 V standard specifies support for 33 MHz and 66 MHz PCl
Bus applications.

Table 2-41 ¢ Minimum and Maximum DC Input and Output Levels

3.3 V PCI/PCI-X Vi Vin Vo | Vou [lotllon| lost losH he | W
Drive Strength Min., V|Max., V|Min., V|Max., V|Max., V|Min., V|[mA|[mA|Max., mA'|Max., mA"|uA2|uA2
Per PCl specification Per PCl curves 10 | 10
Notes:

1. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
2. Currents are measured at 85°C junction temperature.

AC loadings are defined per the PCI/PCI-X specifications for the datapath; Actel loadings for enable
path characterization are described in Figure 2-10.

R =25 R to VCCI for tDP (F) R=1k R to VCCI for tLZ/tZL/tZLS
Test Point R to GND for tDP (R) Test Point R to GND for tHZ/tZH/tZHS
Datapath T Enable Path 10 pF for tyy typs/ty /a1
5 pF for thz /tLZ

Figure 2-10 » AC Loading

AC loadings are defined per PCI/PCI-X specifications for the datapath; Actel loading for tristate is
described in Table 2-42.

Table 2-42 « AC Waveforms, Measuring Points, and Capacitive Loads

Measuring Point*
Input LOW (V) Input HIGH (V) V) Vger (typ.) (V) Croap (PF)

0 3.3 0.285 * VCC| for tDP(R) - 10
0.615 * VCC| for tDP(F)

* Measuring point = Vy;,. See Table 2-15 on page 2-18 for a complete table of trip points.

Timing Characteristics

Table 2-43 » 3.3 V PCI/PCI-X
Commercial-Case Conditions: T; = 70°C, Worst-Case V¢c = 1.425 V, Worst-Case V¢ =3.0V

Zﬁ:ﬁ: toour | tor | toin | ty | teys | teour | ta | tzw | tiz | thz | tas | tzus | Units
-F 0.79 3.37 | 0.05 | 1.26 | 2.01 0.51 343 | 240 | 393 | 434 | 6.12 | 5.08 ns
Std. 0.66 281 | 0.04 | 1.05 | 1.67 0.43 286 | 2.00 | 3.28 | 3.61 | 5.09 | 4.23 ns
-1 0.56 239 | 0.04 | 0.89 | 1.42 0.36 243 | 1.70 | 279 | 3.07 | 433 | 3.60 ns
-2 0.49 2.09 | 0.03 | 0.78 | 1.25 0.32 213 [ 149 | 245 | 2.70 | 3.80 | 3.16 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating
values.
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Voltage-Referenced I/0 Characteristics

3.3V GTL

Gunning Transceiver Logic is a high-speed bus standard (JESD8-3). It provides a differential
amplifier input buffer and an open-drain output buffer. The V¢ pin should be connected to

33V.
Table 2-44 « Minimum and Maximum DC Input and Output Levels
33VGTL ViL Vin Voo | Vou |loL|lon| lost losu he | hn
Drive
Strength |Min., V| Max., V Min.,V |Max., V|[Max., V|Min., V{mA|mA|Max., mA' | Max., mA' [pAZ|pAZ2
25mA3 | -0.3 [Vggr—0.05|Vgegr+0.05| 3.6 0.4 - |25]25] 181 268 |10 10
Notes:

1. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.

2. Currents are measured at 85°C junction temperature.
3. Output drive strength is below JEDEC specification.

Vir

GTL

Test Point

25

T'IOpF

Figure 2-11 » AC Loading

Table 2-45 « AC Waveforms, Measuring Points, and Capacitive Loads

Measuring
Input LOW (V) Input HIGH (V) Point* (V) Vger (typ.) (V) V7 (typ.) (V) Croap (PP
VREF—0.0S VREF+ 0.05 0.8 0.8 1.2 10
* Measuring point = Vy;,. See Table 2-15 on page 2-18 for a complete table of trip points.
Timing Characteristics

Table 2-46 = 3.3V GTL

Commercial-Case Conditions: T, = 70°C, Worst-Case Vcc = 1.425 V,

Worst-Case Ve =3.0VVRgg =08V
Speed
Grade tbour top toin tpy teour tz tzu |tz | thz | tas | tzws | Units
-F 0.72 249 | 0.05 | 3.52 0.51 245 | 2.49 5.13 5.18 ns
Std. 0.60 2.08 | 0.04 | 293 0.43 2.04 | 2.08 427 | 431 ns
-1 0.51 1.77 | 0.04 | 2.50 0.36 1.73 1.77 3.63 | 3.67 ns
-2 0.45 1.55 0.03 2.19 0.32 1.52 1.55 3.19 3.22 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating
values.
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2.5V GTL

Gunning Transceiver Logic is a high-speed bus standard (JESD8-3). It provides a differential
amplifier input buffer and an open-drain output buffer. The V¢ pin should be connected to

25V.
Table 2-47 « Minimum and Maximum DC Input and Output Levels
2.5 GTL ViL Vin Voo | Vou [loL|lon| lost losn he | b
Drive
Strength |Min., V| Max., V Min.,V |Max., V|Max., V|Min., V{mA|mA| Max., mA' | Max., mA' |uA2|A?
25 mA3 -0.3 [VRgr—0.05|VRgr+0.05| 3.6 0.4 - 25|25 124 169 10110
Notes:

1. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
2. Currents are measured at 85°C junction temperature.
3. Output drive strength is below JEDEC specification.

VT

GTL 25

T1OpF

Test Point

Figure 2-12 » AC Loading

Table 2-48 « AC Waveforms, Measuring Points, and Capacitive Loads

Measuring
Input LOW (V) Input HIGH (V) Point* (V) Vger (typ.) (V) Vi1 (typ.) (V) CLoap (PP)
Vger— 0.05 VRer + 0.05 0.8 0.8 1.2 10

* Measuring point = Vy;,. See Table 2-15 on page 2-18 for a complete table of trip points.

Timing Characteristics

Table 2-49 « 2.5V GTL
Commercial-Case Conditions: T, = 70°C, Worst-Case V¢ = 1.425 V,
Worst-Case Vcc| =3.0V VREF =08V

Speed

Grade tbour top toin tpy teour tz tzy |tz | tiz | tas | tzws | Units
-F 0.72 2.56 0.05 2.95 0.51 2.60 2.56 5.28 5.24 ns
Std. 0.60 2.13 0.04 2.46 0.43 2.16 2.13 4.40 4.36 ns
-1 0.51 1.81 0.04 2.09 0.36 1.84 1.81 3.74 3.71 ns
-2 0.45 1.59 0.03 1.83 0.32 1.61 1.59 3.28 3.26 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating
values.
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3.3V GaGrlL+

Gunning Transceiver Logic Plus is a high-speed bus standard (JESD8-3). It provides a differential
amplifier input buffer and an open-drain output buffer. The V¢ pin should be connected to

33V
Table 2-50 ¢ Minimum and Maximum DC Input and Output Levels
3.3V GTL+ ViL Vin Voo | Vou [loL|lon losL losH he | b
Drive
Strength Min., V| Max.,V | Min.,V |Max., V|Max., V|Min., V|mA|mA| Max., mA'! | Max., mA' pAz pAz
35 mA -0.3 [VRegr—0.1|VRer+ 0.1 3.6 0.6 - 35|35 181 268 10 | 10
Notes:

1. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
2. Currents are measured at 85°C junction temperature.

Vir

GTL+ 25

T'IOpF

Test Point

Figure 2-13 » AC Loading

Table 2-51 « AC Waveforms, Measuring Points, and Capacitive Loads

Measuring
Input LOW (V) Input HIGH (V) Point* (V) Vger (typ.) (V) V7 (typ.) (V) Croap (PP
VREF_O'1 VREF+O.1 1.0 1.0 1.5 10

* Measuring point = Vy;,. See Table 2-15 on page 2-18 for a complete table of trip points.

Timing Characteristics

Table 2-52 « 3.3V GTL+

Commercial-Case Conditions: T, = 70°C, Worst-Case Vcc = 1.425 V,
Worst-Case Ve =3.0V, Vgge=1.0V

Speed

Grade tbour top toin tpy teour tz tzu |tz | thz | tas | tzws | Units
-F 0.72 2.47 0.05 1.91 0.51 2.51 2.47 5.20 5.15 ns
Std. 0.60 2.06 0.04 1.59 0.43 2.09 2.06 4.33 4.29 ns
-1 0.51 1.75 0.04 1.35 0.36 1.78 1.75 3.68 3.65 ns
-2 0.45 1.53 0.03 1.19 0.32 1.56 1.53 3.23 3.20 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating
values.
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2.5V aGTIL+

Gunning Transceiver Logic Plus is a high-speed bus standard (JESD8-3). It provides a differential
amplifier input buffer and an open-drain output buffer. The V¢ pin should be connected to

ProASIC3E DC and Switching Characteristics

25V.
Table 2-53 ¢ Minimum and Maximum DC Input and Output Levels
2.5V GTL+ ViL Vin Voo | Vou [loL|lon losL losH he | b
Drive
Strength Min., V| Max.,V | Min.,V |Max., V|Max., V|Min., V|mA|mA| Max., mA'! | Max., mA' pAz pAz
33 mA -0.3 [VRegr—0.1|VRer+ 0.1 3.6 0.6 - 3333 124 169 10 | 10
Notes:
1. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
2. Currents are measured at 85°C junction temperature.
\/TT
GTL+ 25
Test Point
T 10 pF
Figure 2-14 » AC Loading
Table 2-54 « AC Waveforms, Measuring Points, and Capacitive Loads
Measuring
Input LOW (V) Input HIGH (V) Point* (V) Vger (typ.) (V) V7 (typ.) (V) Croap (PP
VREF_O'1 VREF+O.1 1.0 1.0 1.5 10
* Measuring point = Vy;,. See Table 2-15 on page 2-18 for a complete table of trip points.
Timing Characteristics
Table 2-55 ¢ 2.5V GTL+
Commercial-Case Conditions: T, = 70°C, Worst-Case V¢ = 1.425 V,
Worst-Case Ve =23V, Vpge= 1.0V
Speed
Grade tbour | tor | toin tpy teour tz ty | tiz | tiz | tas | tzas | Units
-F 0.72 2.65 | 0.05 1.82 0.51 2.70 | 2.52 538 | 5.21 ns
Std. 0.60 2.21 0.04 | 1.51 0.43 225 | 2.10 448 | 434 ns
-1 0.51 1.88 | 0.04 | 1.29 0.36 1.91 1.79 3.81 3.69 ns
-2 0.45 1.65 0.03 1.13 0.32 1.68 1.57 3.35 3.24 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating
values.
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HSTL Class 1
High-Speed Transceiver Logic is a general-purpose high-speed 1.5V bus standard (EIA/JESD8-6).

ProASIC3E devices support Class I. This provides a differential amplifier input buffer and a push-pull
output buffer.

Table 2-56 ¢ Minimum and Maximum DC Input and Output Levels

HSTL Class | ViL Vin VoL Vou |loL|lon| lost losH he [ hH
Drive
Strength Min., V| Max.,V | Min.,V |Max., V|Max., V| Min., V |mA[mA|Max., mA' | Max., mA! pAz pA2
8 mA -0.3 |VRegr—0.1|VRege+0.1] 3.6 04 |[Vcg-04 8|8 39 32 10| 10
Notes:

1. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
2. Currents are measured at 85°C junction temperature.

V7
HSTL
Class | 50
Test Point

TZOpF

Figure 2-15 ¢ AC Loading

Table 2-57 « AC Waveforms, Measuring Points, and Capacitive Loads

Measuring Point*

VREF_O'1 VREF+ 0.1 0.75 0.75 0.75 20

* Measuring point = Vyp,. See Table 2-15 on page 2-18 for a complete table of trip points.

Timing Characteristics

Table 2-58 « HSTL Class |
Commercial-Case Conditions: T, = 70°C, Worst-Case V¢ = 1.425 V,
Worst-Case Ve =.4V, VRgg = 0.75 V

Speed

Grade tbour top toin tpy teour tz tzu |tz | thz | tas | tzws | Units
-F 0.79 3.82 0.05 2.55 0.51 3.89 3.78 6.58 6.46 ns
Std. 0.66 3.18 0.04 2.12 0.43 3.24 3.14 5.47 5.38 ns
-1 0.56 2.70 0.04 1.81 0.36 2.75 2.67 4.66 4.58 ns
-2 0.49 2.37 0.03 1.59 0.32 2.42 2.35 4.09 4.02 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating
values.
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HSTL Class 1T
High-Speed Transceiver Logic is a general-purpose high-speed 1.5V bus standard (EIA/JESD8-6).

ProASIC3E devices support Class Il. This provides a differential amplifier input buffer and a push-
pull output buffer.

Table 2-59 ¢ Minimum and Maximum DC Input and Output Levels

HSTL Class Il ViL Vin Voo | Vou [loL|lon| lost losH he [
Drive
Strength Min., V| Max.,V | Min.,V [Max., V|Max., V| Min., V [mA|mA|Max., mA' | Max., mA' pA2 |.|A2
15 mA3 -0.3 |VRgr—0.1|VRge+0.1| 3.6 0.4 |Vcq-0.4]15]15 55 66 10 | 10
Notes:

1. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
2. Currents are measured at 85°C junction temperature.
3. Output drive strength is below JEDEC specification.

V7
HSTL —
Class Il 25
Test Point

TZOpF

Figure 2-16 » AC Loading

Table 2-60 « AC Waveforms, Measuring Points, and Capacitive Loads

Measuring
Input LOW (V) Input HIGH (V) Point* (V) Vger (typ.) (V) Vi1 (typ.) (V) Croap (PP)
VREF—0.1 VREF+ 0.1 0.75 0.75 0.75 20

* Measuring point = Vy;,. See Table 2-15 on page 2-18 for a complete table of trip points.

Timing Characteristics

Table 2-61 « HSTL Class Il
Commercial-Case Conditions: T = 70°C, Worst-Case Vcc = 1.425 V,
Worst-Case Vcc| =14 V, VREF =075V

Speed

Grade tbour | tor | toin tpy teour tz tw | bz | tiz | tas | tzas | Units
-F 0.79 3.63 0.05 2.55 0.51 3.70 3.26 6.39 5.95 ns
Std. 0.66 3.02 0.04 2.12 0.43 3.08 2.71 5.32 4.95 ns
-1 0.56 2.57 0.04 1.81 0.36 2.62 2.31 4.52 4.21 ns
-2 0.49 2.26 0.03 1.59 0.32 2.30 2.03 3.97 3.70 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating
values.
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SSTLZ Class T

Stub-Speed Terminated Logic for 2.5 V memory bus standard (JESD8-9). ProASIC3E devices support
Class I. This provides a differential amplifier input buffer and a push-pull output buffer.

Table 2-62 « Minimum and Maximum DC Input and Output Levels

SSTL2 Class | Vi Vin VoL Vou |loL|lon| lost los he |
Drive
Strength Min., V| Max., V | Min.,V |Max., V|Max., V| Min.,V |mA[mA|Max., mA'{Max., mA'|pAZ(uA2
15 mA -0.3 [VRgr—0.2|VRge+0.2| 3.6 0.54 |Vcq-0.62[15]15 87 83 10| 10
Notes:
1. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
2. Currents are measured at 85°C junction temperature.
V1T
SSTL2
Class | 50
Test Point
25 T 30 pF
Figure 2-17 » AC Loading
Table 2-63 ¢ AC Waveforms, Measuring Points, and Capacitive Loads
Measuring
Input LOW (V) Input HIGH (V) Point* (V) Vger (typ.) (V) Vi1 (typ.) (V) Croap (PP)
Vger— 0.2 Vgee + 0.2 1.25 1.25 1.25 30
* Measuring point = Vy;,. See Table 2-15 on page 2-18 for a complete table of trip points.
Timing Characteristics
Table 2-64 » SSTL 2 Class |
Commercial-Case Conditions: T = 70°C, Worst-Case Vcc = 1.425 V,
Worst-Case Ve =2.3V, VRgp=1.25V
Speed
Grade tbour | tp | toin | tey | teour tz tw | bz | tiz | tas | tzas | Units
-F 0.79 2.56 | 0.05 1.60 0.51 2.60 | 2.22 5.29 | 4.90 ns
Std. 0.66 213 | 0.04 | 1.33 0.43 2.17 1.85 4.40 | 4.08 ns
-1 0.56 1.81 0.04 | 1.14 0.36 1.84 1.57 3.74 | 347 ns
-2 0.49 1.59 | 0.03 1.00 0.32 1.62 1.38 3.29 | 3.05 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating

values.
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S5TLZ2 Class Il

Stub-Speed Terminated Logic for 2.5 V memory bus standard (JESD8-9). ProASIC3E devices support
Class II. This provides a differential amplifier input buffer and a push-pull output buffer.

Table 2-65 ¢ Minimum and Maximum DC Input and Output Levels

SSTL2 Class Il ViL ViH VoL Vou loL|lon losL losH e | il
Drive
Strength Min., V| Max., V | Min.,V |Max., V|Max., V| Min.,V |mA[mA|Max., mA'|Max., mA'|uA2|uA2
18 mA 203 |Vagr—0.2|Vrgr +0.2| 36 | 035 |Veg-043[18]18| 124 169 |10] 10
Notes:

1. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
2. Currents are measured at 85°C junction temperature.

V1T
SSTL2 —
Class Il 25
Test Point
25

T30pF

Figure 2-18 » AC Loading

Table 2-66 « AC Waveforms, Measuring Points, and Capacitive Loads

Measuring
Input LOW (V) Input HIGH (V) Point* (V) Vger (typ.) (V) Vi1 (typ.) (V) Croap (PP)
VRer - 0.2 Vger + 0.2 1.25 1.25 1.25 30

* Measuring point = Vy;,. See Table 2-15 on page 2-18 for a complete table of trip points.

Timing Characteristics

Table 2-67 » SSTL 2 Class I
Commercial-Case Conditions: T = 70°C, Worst-Case Vcc = 1.425 V,
Worst-Case Ve =2.3V, VRgp=1.25V

Speed

Grade tbour | tor | toin | Ty | teour tz tzn tz | tuz | tas | tzus | Units
-F 0.79 0.79 2.60 0.05 1.60 0.51 2.65 2.13 5.34 ns
Std. 0.66 0.66 2.17 0.04 1.33 0.43 2.21 1.77 4.44 ns
-1 0.56 0.56 1.84 0.04 1.14 0.36 1.88 1.51 3.78 ns
-2 0.49 0.49 1.62 0.03 1.00 0.32 1.65 1.32 3.32 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating
values.
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SSTL3 Class T

Stub-Speed Terminated Logic for 3.3 V memory bus standard (JESD8-8). ProASIC3E devices support
Class I. This provides a differential amplifier input buffer and a push-pull output buffer.

Table 2-68 « Minimum and Maximum DC Input and Output Levels

SSTL3 Class | ViL ViH VoL Vou |loL|lon| lost losw |l |hH
Drive
Strength Min., V| Max.,V | Min.,V |[Max., V[Max., V| Min., V |mA|[mA|Max., mA'|Max., mA' |pA2[pAZ2
14 mA -0.3 |[Vggr—0.2|Vggr+0.2| 3.6 0.7 |Veq-1.1114|14 54 51 10| 10
Notes:
1. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
2. Currents are measured at 85°C junction temperature.
V1T
SSTL3
Class | 50
Test Point
25 T 30 pF
Figure 2-19 » AC Loading
Table 2-69 « AC Waveforms, Measuring Points, and Capacitive Loads
Measuring
Input LOW (V) Input HIGH (V) Point* (V) Vger (typ.) (V) Vi1 (typ.) (V) Croap (PP)
VREF—O.Z VREF+ 0.2 1.5 1.5 1.485 30
* Measuring point = Vy;,. See Table 2-15 on page 2-18 for a complete table of trip points.
Timing Characteristics
Table 2-70 « SSTL3 Class |
Commercial-Case Conditions: T = 70°C, Worst-Case Vcc = 1.425 V,
Worst-Case Ve =3.0V, Vgge =15V
Speed
Grade tbour | tp | toin | tey | teour tz tw | bz | tiz | tas | tzas | Units
-F 0.79 2.77 | 0.05 1.50 0.51 2.82 | 2.21 5.51 4.89 ns
Std. 0.66 2.31 0.04 | 1.25 0.43 2.35 1.84 459 | 4.07 ns
-1 0.56 1.96 | 0.04 | 1.06 0.36 2.00 1.56 3.90 | 3.46 ns
-2 0.49 1.72 | 0.03 | 0.93 0.32 1.75 1.37 342 | 3.04 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating

values.
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SSTL3 Class 1T

Stub-Speed Terminated Logic for 3.3 V memory bus standard (JESD8-8). ProASIC3E devices support
Class II. This provides a differential amplifier input buffer and a push-pull output buffer.

Table 2-71 « Minimum and Maximum DC Input and Output Levels

SSTL3 Class Il V"_ V|H VOL VOH IOL IOH IOSL IOSH |||_ I|H
Drive
Strength Min., V| Max., V | Min.,V |Max., V[Max., V| Min.,V [mA|mA|Max., mA'[Max., mA'|pA2(uA2
21 mA -0.3 [VRgr—0.2|VRege+0.2| 3.6 0.5 |V -0.9(21]21 109 103 10|10
Notes:
1. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
2. Currents are measured at 85°C junction temperature.
V1T
SSTL3
Class Il 25
Test Point
25 T 30 pF
Figure 2-20 » AC Loading
Table 2-72 « AC Waveforms, Measuring Points, and Capacitive Loads
Measuring
Input LOW (V) Input HIGH (V) Point* (V) Vger (typ.) (V) Vi1 (typ.) (V) Croap (PP)
VREF—O.Z VREF+ 0.2 1.5 1.5 1.485 30
* Measuring point = Vy;,. See Table 2-15 on page 2-18 for a complete table of trip points.
Timing Characteristics
Table 2-73 » SSTL3 Class Il
Commercial-Case Conditions: T = 70°C, Worst-Case Vcc = 1.425 V,
Worst-Case Ve =3.0V, Vgge =15V
Speed
Grade tbour | tp | toin | tey | teour tz tw | bz | tiz | tas | tzas | Units
-F 0.79 248 | 0.05 1.50 0.51 2.53 2.01 5.21 4.69 ns
Std. 0.66 2.07 | 0.04 1.25 0.43 2.10 1.67 434 | 3.91 ns
-1 0.56 1.76 | 0.04 1.06 0.36 1.79 1.42 3.69 | 3.32 ns
-2 0.49 1.54 | 0.03 | 0.93 0.32 1.57 1.25 324 | 2.92 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating

values.
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Differential /O Characteristics

Physical Implementation

Configuration of the I/O modules as a differential pair is handled by the Actel Designer software
when the user instantiates a differential I/O macro in the design.

Differential 1/Os can also be used in conjunction with the embedded Input Register (InReg), Output
Register (OutReg), Enable Register (EnReg), and DDR. However, there is no support for
bidirectional I/Os or tristates with the LVPECL standards.

LVDS

Low-Voltage Differential Signaling (ANSI/TIA/EIA-644) is a high-speed, differential I/0 standard. It
requires that one data bit be carried through two signal lines, so two pins are needed. It also
requires external resistor termination.

The full implementation of the LVDS transmitter and receiver is shown in an example in
Figure 2-21. The building blocks of the LVDS transmitter-receiver are one transmitter macro, one
receiver macro, three board resistors at the transmitter end, and one resistor at the receiver end.
The values for the three driver resistors are different from those used in the LVPECL
implementation because the output standard specifications are different.

Along with LVDS I/0, ProASIC3E also supports Bus LVDS structure and Multipoint LVDS (M-LVDS)
configuration (up to 40 nodes).

Bourns Part Number: CAT16-LV4F12

OUTBUF LvDs oA P | VT / """ p FPGA
- 165 Q Z,=50Q
—\WN
| g— : : + INBUF_LVDS

: 1140 Q 100 Q

L AAN : P
' 165 Q Zp=50Q

N | T N

Figure 2-21 ¢ LVDS Circuit Diagram and Board-Level Implementation
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ProASIC3E DC and Switching Characteristics

~ Table 2-74 ¢ LVDS Minimum and Maximum DC Input and Output Levels
DC Parameter Description Min. Typ. Max. Units
Ve Supply Voltage 2.375 25 2.625 Vv
VoL Output Low Voltage 0.9 1.075 1.25 \
Vou Output High Voltage 1.25 1.425 1.6 Vv
loL Output Lower Current 0.65 0.91 1.16 mA
lon Output High Current 0.65 0.91 1.16 mA
V, Input Voltage 0 2.925 \Y
3 Input High Leakage Current 10 A
e 3 Input Low Leakage Current 10 A
VobiFe Differential Output Voltage 250 350 450 mV
Voem Output Common Mode Voltage 1.125 1.25 1.375 \Y
Viem Input Common Mode Voltage 0.05 1.25 2.35 \Y,
VipiFF Input Differential Voltage 2 100 350 mV
Notes:
1. +5%

2. Differential input voltage = +350 mV.
3. Currents are measured at 85°C junction temperature.
4. lo./loy defined by Vopre/ (Resistor Network).

Table 2-75 « AC Waveforms, Measuring Points, and Capacitive Loads

Input LOW (V)

Input HIGH (V)

Measuring Point* (V)

VRee (typ.) (V)

1.075

1.325

Cross point

* Measuring point = Vy;,. See Table 2-15 on page 2-18 for a complete table of trip points.
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Timing Characteristics

Table 2-76 « LVDS

Commercial-Case Conditions: T; = 70°C, Worst-Case V¢ = 1.425 V, Worst-Case V¢ = 2.3V
Speed Grade thouT tpp toin tpy Units
-F 0.79 2.25 0.05 2.18 ns
Std. 0.66 1.87 0.04 1.82 ns
-1 0.56 1.59 0.04 1.55 ns
-2 0.49 1.40 0.03 1.36 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating
values.

B-LVDS/M-LVDS

Bus LVDS (B-LVDS) and Multipoint LVDS (M-LVDS) specifications extend the existing LVDS standard
to high-performance multipoint bus applications. Multidrop and multipoint bus configurations
may contain any combination of drivers, receivers, and transceivers. Actel LVDS drivers provide the
higher drive current required by B-LVDS and M-LVDS to accommodate the loading. The drivers
require series terminations for better signal quality and to control voltage swing. Termination is
also required at both ends of the bus since the driver can be located anywhere on the bus. These
configurations can be implemented using the TRIBUF_LVDS and BIBUF_LVDS macros along with
appropriate terminations. Multipoint designs using Actel LVDS macros can achieve up to 200 MHz
with a maximum of 20 loads. A sample application is given in Figure 2-22. The input and output
buffer delays are available in the LVDS section in Table 2-76.

Example: For a bus consisting of 20 equidistant loads, the following terminations provide the
required differential voltage, in worst-case Industrial operating conditions, at the farthest receiver:
Rs =60 Q and Ry =70 Q, given Zy =50 Q (2") and Zg,,,, = 50 Q (~1.5").

Receiver Transceiver Driver Receiver Transceiver

~<— BIBUF_LVDS

RS RS RS RS RS RS RS RS
Zstub Zstub Zstub Zstub Zstub Zstub Zstub Zstub
ZO ZO ZO ZO ZO
AV AN | SE— A S—
R. R
T Z, Z, Z, Z, Z, T
L J |V S “

Figure 2-22 * B-LVDS/M-LVDS Multipoint Application Using LVDS 1/0O Buffers

2-48

v1.2



_ VActel

| ProASIC3E DC and Switching Characteristics

[J OO0 "A3PE3000-1FGG896"] I I
LVPECL
Low-Voltage Positive Emitter-Coupled Logic (LVPECL) is another differential /0 standard. It

requires that one data bit be carried through two signal lines. Like LVDS, two pins are needed. It
also requires external resistor termination.

The full implementation of the LVDS transmitter and receiver is shown in an example in
Figure 2-23. The building blocks of the LVPECL transmitter-receiver are one transmitter macro, one
receiver macro, three board resistors at the transmitter end, and one resistor at the receiver end.
The values for the three driver resistors are different from those used in the LVDS implementation
because the output standard specifications are different.

Bourns Pa;Number: CAT16-PC4F12

FPGA . |eeeeemeeeealoan. FPGA
P | : P
OUTBUI;_LVPECL ~ L 0o z-s00
IZl‘ : INBUF_LVPECL
L ; %5187W %1009 + -
;100 Q L Zp=50Q
N N

Figure 2-23 ¢ LVPECL Circuit Diagram and Board-Level Implementation

Table 2-77 « Minimum and Maximum DC Input and Output Levels

DC Parameter Description Min. [ Max. | Min. [ Max. | Min. | Max. | Units
Vea Supply Voltage 3.0 3.3 3.6 Y,
VoL Output LOW Voltage 0.96 1.27 1.06 1.43 1.30 1.57 \%
VoH Output HIGH Voltage 1.8 211 | 192 | 228 | 2.13 | 2.41 \Y
Vi ViH Input LOW, Input HIGH Voltages 0 3.3 0 3.6 0 3.9 Vv
Vobirr Differential Output Voltage 0.625 | 0.97 | 0.625 | 0.97 | 0.625 | 0.97 \
Vocm Output Common-Mode Voltage 1.762 | 1.98 [ 1.762 | 1.98 | 1.762 | 1.98 \
Viem Input Common-Mode Voltage 1.01 | 257 | 1.01 | 257 | 1.01 | 2.57 \Y,
VDIFE Input Differential Voltage 300 300 300 mV
Table 2-78 « AC Waveforms, Measuring Points, and Capacitive Loads

Input LOW (V) Input HIGH (V) Measuring Point* (V) Vger (typ.) (V)

1.64 1.94 Cross point -

* Measuring point = Vy;,. See Table 2-15 on page 2-18 for a complete table of trip points.

Timing Characteristics

Table 2-79 » LVPECL
Commercial-Case Conditions: T, = 70°C, Worst-Case V¢ = 1.425 V, Worst-Case V¢ = 3.0 V

Speed Grade thout top toin tpy Units

-F 0.79 2.19 0.05 1.96 ns

Std. 0.66 1.83 0.04 1.63 ns

-1 0.56 1.55 0.04 1.39 ns

-2 0.49 1.36 0.03 1.22 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating
values.
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I70 Register Specifications

Fully Registered I/O Buffers with Synchronous Enable and Asynchronous

Preset
b=
Preset |X|— 2 L
m
D o
DOUT g
Data_out <
= PRE Y PRE 3
= E =
Data DX @ D Q ACOFG D Q @ -
o C | pENTETPI rray DFN1E1P1 ™
= . —E E
@
Enable |§§|— Z o EOUT
n'g
=~
ck & "
T ]
PRE
D Q
DFN1E1P1
Data Input I/O Register with: E
Active High Enable
Active High Preset L
Positive-Edge Triggered

CLKBUF

=2
w
Cc
5

=
w
c
5

Data Output Register and

Enable Output Register with:
Active High Enable
Active High Preset
Postive-Edge Triggered

¥
—
1Y)

Enable §<|—

D3

D_Enable

Figure 2-24 » Timing Model of Registered 1/0 Buffers with Synchronous Enable and Asynchronous Preset
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Table 2-80 ¢ Parameter Definition and Measuring Nodes

Measuring Nodes

Parameter Name Parameter Definition (from, to)*
tocikq Clock-to-Q of the Output Data Register H, DOUT
tosup Data Setup Time for the Output Data Register F H
tonD Data Hold Time for the Output Data Register FH
tosue Enable Setup Time for the Output Data Register G, H
toHE Enable Hold Time for the Output Data Register G H
toprre2Q Asynchronous Preset-to-Q of the Output Data Register L, DOUT
tOREMPRE Asynchronous Preset Removal Time for the Output Data Register L H
tORECPRE Asynchronous Preset Recovery Time for the Output Data Register L H
toEcLkQ Clock-to-Q of the Output Enable Register H, EOUT
toEsuD Data Setup Time for the Output Enable Register J,H
toEHD Data Hold Time for the Output Enable Register J,H
toEsuE Enable Setup Time for the Output Enable Register K, H
tOEHE Enable Hold Time for the Output Enable Register K, H
toEPRE2Q Asynchronous Preset-to-Q of the Output Enable Register I, EOUT
tOEREMPRE Asynchronous Preset Removal Time for the Output Enable Register I,H
tOERECPRE Asynchronous Preset Recovery Time for the Output Enable Register I, H
ticikq Clock-to-Q of the Input Data Register A E
tisub Data Setup Time for the Input Data Register CA
D Data Hold Time for the Input Data Register CA
tisue Enable Setup Time for the Input Data Register B, A
tHE Enable Hold Time for the Input Data Register B, A
tiprE2Q Asynchronous Preset-to-Q of the Input Data Register D, E
tiREMPRE Asynchronous Preset Removal Time for the Input Data Register D, A
tiRECPRE Asynchronous Preset Recovery Time for the Input Data Register D, A

* See Figure 2-24 on page 2-50 for more information.
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Fully Registered 170 Buffers with Synchronous Enable and Asynchronous

Clear
Y Core Data_out! FF
Data EZ" b Q EEE Array : :
] DFN1E1C1 ] i i
| j £ |
5 E ; E EOUT | |
Enable Dg— : i : |
: > CLR | PP _CR :
E i L | E
i ] 'HH|
ax - . ; : |
> : 5 1y f
CLR EZ'_ ?za ; | : D Q g
™ 1P | : DFN1E1CT f
1 ) KK ]
: ; L :
' Data Input I/O Register with > ar
Active High Enable - 1
' Active High Clear ] :
i Positive-Edge Triggered .  Data Output Register and ]
ST : Enable Output Register with |
| Active High Enable ]
i Active High Clear 1
NEUF N/ IBUE NZCHKBVRN Positive-Edge Triggered:

Enable |X
X
ax [X

D_Enable

Figure 2-25 » Timing Model of the Registered I/0 Buffers with Synchronous Enable and Asynchronous Clear
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Table 2-8T ¢ Parameter Definition and Measuring Nodes

Measuring Nodes

Parameter Name Parameter Definition (from, to)*
tocikq Clock-to-Q of the Output Data Register HH, DOUT
tosup Data Setup Time for the Output Data Register FF, HH
tonD Data Hold Time for the Output Data Register FF, HH
tosue Enable Setup Time for the Output Data Register GG, HH
toHE Enable Hold Time for the Output Data Register GG, HH
tocLr2q Asynchronous Clear-to-Q of the Output Data Register LL, DOUT
toREMCLR Asynchronous Clear Removal Time for the Output Data Register LL, HH
tORECCLR Asynchronous Clear Recovery Time for the Output Data Register LL, HH
toEcLkQ Clock-to-Q of the Output Enable Register HH, EOUT
toEsuD Data Setup Time for the Output Enable Register JJ, HH
toEHD Data Hold Time for the Output Enable Register JJ, HH
toEsuE Enable Setup Time for the Output Enable Register KK, HH
tOEHE Enable Hold Time for the Output Enable Register KK, HH
toECLrR2Q Asynchronous Clear-to-Q of the Output Enable Register Il, EOUT
tOEREMCLR Asynchronous Clear Removal Time for the Output Enable Register I, HH
tOERECCLR Asynchronous Clear Recovery Time for the Output Enable Register I, HH
ticikq Clock-to-Q of the Input Data Register AA, EE
tisub Data Setup Time for the Input Data Register CC, AA
D Data Hold Time for the Input Data Register CC, AA
tisue Enable Setup Time for the Input Data Register BB, AA
tHE Enable Hold Time for the Input Data Register BB, AA
ticLr2q Asynchronous Clear-to-Q of the Input Data Register DD, EE
tREMCLR Asynchronous Clear Removal Time for the Input Data Register DD, AA
YRECCLR Asynchronous Clear Recovery Time for the Input Data Register DD, AA
* See Figure 2-25 on page 2-52 for more information.

v1.2 2-53



| ProASIC3E DC and Switching Characteristics

0 [0 "A3PE3000-1FGG896"[] U1 [
Input Register

tICKMPWH tICKMPWL

|

t

IHD
—{tsupl~—
Data 1 50%Y |0 50% X X X

Enable 50% twpre thCPRE Yirempre
‘t — ||
o e
It 50% 50% 50%

Preset ISUE /
YreccLr YremcLr
L

Clear % / P0%

out 1 / \@ /—\_

Yicka

Figure 2-26 * Input Register Timing Diagram
Timing Characteristics

Table 2-82 » Input Data Register Propagation Delays
Commercial-Case Conditions: T, = 70°C, Worst-Case V¢ = 1.425V

Parameter Description -2 | -1 |Std.| —-F [Units
ticikq Clock-to-Q of the Input Data Register 0.2410.27(0.32(0.38| ns
tisup Data Setup Time for the Input Data Register 0.26(0.30|0.35|0.42| ns
tivp Data Hold Time for the Input Data Register 0.00/0.00|0.00({0.00( ns
tisue Enable Setup Time for the Input Data Register 0.37|0.42(0.50|0.60| ns
tiHE Enable Hold Time for the Input Data Register 0.00{0.00(0.00(0.00| ns
ticLr2Q Asynchronous Clear-to-Q of the Input Data Register 0.45|0.52(0.61|0.73| ns
tiprE2Q Asynchronous Preset-to-Q of the Input Data Register 0.45]|0.52]0.61(0.73( ns
tiremclr | Asynchronous Clear Removal Time for the Input Data Register 0.00(0.00{0.00/0.00| ns
tiRECCLR Asynchronous Clear Recovery Time for the Input Data Register 0.22]0.25(0.30(0.36| ns
tirempre | Asynchronous Preset Removal Time for the Input Data Register 0.00|0.00(0.00|0.00| ns
tiRECPRE Asynchronous Preset Recovery Time for the Input Data Register 0.22]0.25(0.30(0.36| ns
tiwelr Asynchronous Clear Minimum Pulse Width for the Input Data|0.22]0.25|0.30(0.36( ns
Register
tWPRE Asynchronous Preset Minimum Pulse Width for the Input Data|0.22(0.25]|0.30|0.36| ns
Register
tickmpwh | Clock Minimum Pulse Width HIGH for the Input Data Register 0.36{0.41(0.48(0.57| ns
tickmpwe | Clock Minimum Pulse Width LOW for the Input Data Register 0.32|0.37]0.43(0.52( ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating
values.
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Output Register

1"OCKMPWH tOCKMPW L

tosup| toHp
Data_out 1 50%* (0 * 50% X X X

Enable 50%, toREMPRE
t towpre |torecere
OHE |

b 50% 50% 50%
Preset tOSUE /

t toremcLr
towcir | TORECCIR

A\
0,
Clear 50%] 54% / 50%

t

OPRE2
DOUT }Nﬁ 50% t — 1\ 50%
/ j OCLR2Q k / \

tOCLKQ

Figure 2-27 » Output Register Timing Diagram
Timing Characteristics

Table 2-83 » Output Data Register Propagation Delays
Commercial-Case Conditions: T, = 70°C, Worst-Case V¢ = 1.425V

Parameter Description -2 | -1 |Std.| —F |Units
tocikq Clock-to-Q of the Output Data Register 0.59(0.67|0.79(0.95| ns
tosup Data Setup Time for the Output Data Register 0.3110.36|0.42|0.50| ns
tonp Data Hold Time for the Output Data Register 0.00(0.00|0.00({0.00| ns
tosue Enable Setup Time for the Output Data Register 0.44(0.50|0.59(0.70| ns
tonE Enable Hold Time for the Output Data Register 0.00(0.00|0.00|0.00( ns
tocLr2Q Asynchronous Clear-to-Q of the Output Data Register 0.80(0.911.07(1.29| ns
toprrE2Q Asynchronous Preset-to-Q of the Output Data Register 0.80(0.911.07(1.29| ns
toremcr | Asynchronous Clear Removal Time for the Output Data Register 0.00(0.00|0.00({0.00| ns

torecctr | Asynchronous Clear Recovery Time for the Output Data Register 0.22(0.25|0.30(0.36| ns

torempre | Asynchronous Preset Removal Time for the Output Data Register 0.00(0.00|0.00({0.00| ns

torecpre | Asynchronous Preset Recovery Time for the Output Data Register 0.22(0.25(0.3010.36( ns
towcLr Asynchronous Clear Minimum Pulse Width for the Output Data|0.22]0.25/0.30|0.36( ns

Register
towPRE Asynchronous Preset Minimum Pulse Width for the Output Data|0.22|0.25(0.30|0.36( ns
Register
tockmpwh | Clock Minimum Pulse Width HIGH for the Output Data Register 0.36/0.41]10.48|0.57| ns
tockmpwi | Clock Minimum Pulse Width LOW for the Output Data Register 0.32(0.37|0.43(0.52| ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating
values.

v1.2 2-55



_| ProASIC3E DC and Switching Characteristics
0 O "A3PE3000-1FGG896"J U I

Output Enable Register

toeckmpwH toEckmpPwL

- S ——
50% 50% 50% 50% 50% 50% 50%
CLK
Toesup| toeHD
||
1 50% 0| 50%
D_Enable
50%
Enable toewere |, LQEREMPRE
N OERECPRE
50% 50% 50%
Preset toesuetoeHe
Toewctr | ToereccLr LoEREMCLR
N
50% 50% 50%
Clear
ToEPRE2Q toEcLR2Q
ol 50% ‘ 50% 50%
EOUT
toecLk

Figure 2-28 » Output Enable Register Timing Diagram

Timing Characteristics

Table 2-84 « Output Enable Register Propagation Delays

Commercial-Case Conditions: Ty = 70°C, Worst-Case V¢cc = 1.425 V

Parameter Description -2 | -1 |Std.| —F [Units
toEcLkQ Clock-to-Q of the Output Enable Register 0.59]0.67(0.79(0.95| ns
toEsuD Data Setup Time for the Output Enable Register 0.31(0.36|0.42|0.50| ns
toEHD Data Hold Time for the Output Enable Register 0.000.00(0.00{0.00| ns
toEsuE Enable Setup Time for the Output Enable Register 0.44(0.50|0.58|0.70| ns
tOEHE Enable Hold Time for the Output Enable Register 0.00(0.00{0.00|0.00| ns
toeclr2q | Asynchronous Clear-to-Q of the Output Enable Register 0.67(0.76|0.89|1.07| ns
toepre2q | Asynchronous Preset-to-Q of the Output Enable Register 0.670.760.89(1.07| ns
torremcr | Asynchronous Clear Removal Time for the Output Enable Register | 0.00(0.00(0.00|{0.00| ns
torrecclr | Asynchronous Clear Recovery Time for the Output Enable Register |0.22(0.25(0.30{0.36| ns
toerempre | Asynchronous Preset Removal Time for the Output Enable Register |0.00|0.00(0.00|0.00| ns
torrecpre | Asynchronous Preset Recovery Time for the Output Enable Register |0.22(0.25(0.30{0.36| ns
toEWCLR Asynchronous Clear Minimum Pulse Width for the Output Enable|0.22(0.25(0.30{0.36| ns
Register
tOEWPRE Asynchronous Preset Minimum Pulse Width for the Output Enable|0.22(0.25(0.30{0.36| ns
Register
toeckmpwh | Clock Minimum Pulse Width HIGH for the Output Enable Register 0.36(0.41(0.48(0.57| ns
torckmpwi | Clock Minimum Pulse Width LOW for the Output Enable Register 0.32|0.37(0.43|0.52| ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating
values.
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DDR Module Specifications

Input DDR Module
Input DDR
INBUF | !
1A D!
Data—g—l ; . out OF
| i (to core)
! FF1 g
' ™~ :
cu<—|Zb—| 8 E! OutQr
E ! (to core)
CLKBUF | FE2 i
5 | iC ;
CLR : |
INBUF | !
! DDR_IN |
Figure 2-29 ¢ Input DDR Timing Model
Table 2-85 » Parameter Definitions
Parameter Name Parameter Definition Measuring Nodes (from, to)
TppRICLKQ1 Clock-to-Out Out_QR B, D
TbpRICLKQ2 Clock-to-Out Out_QF B, E
topRISUD Data Setup Time of DDR input A, B
tDDRIHD Data Hold Time of DDR input A B
tbpRICLR2Q1 Clear-to-Out Out_QR C, D
tpbDRICLR2Q2 Clear-to-Out Out_QF C E
DDRIREMCLR Clear Removal CB
tbDRIRECCLR Clear Recovery C B
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Figure 2-30 * Input DDR Timing Diagram

Timing Characteristics

Table 2-86 » Input DDR Propagation Delays

Commercial-Case Conditions: T, = 70°C, Worst-Case V¢ = 1.425 V

Parameter Description -2 -1 | Std. | —-F | Units
tpDRICLKQ1 Clock-to-Out Out_QR for Input DDR 0.39 (044|052 (0.62| ns
tDDRICLKQ2 Clock-to-Out Out_QF for Input DDR 0.27 {031 | 0.37 (0.44| ns
tbDRISUD Data Setup for Input DDR 0.28 ( 0.32 | 0.38 (0.45| ns
tDDRIHD Data Hold for Input DDR 0.00 | 0.00 | 0.00 [ 0.00 | ns
tDDRICLR2Q1 Asynchronous Clear to Out Out_QR for Input DDR 0.57 [ 0.65 | 0.76 [0.92| ns
topriclrR2q2 | Asynchronous Clear-to-Out Out_QF for Input DDR 0.46 [ 0.53 | 0.62 [0.74| ns
toprIREMCLR | Asynchronous Clear Removal Time for Input DDR 0.00 | 0.00 | 0.00 {0.00| ns
tDDRIRECCLR Asynchronous Clear Recovery Time for Input DDR 0.22 | 0.25 030 {0.36| ns
tDDRIWCLR Asynchronous Clear Minimum Pulse Width for Input DDR 0.22 |1 0.25 | 0.30 {0.36| ns
toprickmpwH | Clock Minimum Pulse Width HIGH for Input DDR 0.36 ( 0.41 | 0.48 [0.57 | ns
toprickmpwL | Clock Minimum Pulse Width LOW for Input DDR 0.32 |1 037|043 ({052 ns
FoDRIMAX Maximum Frequency for Input DDR 1404 | 123211048 | 871 | MHz

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating

values.
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Figure 2-31 » Output DDR Timing Model
Table 2-87 » Parameter Definitions
Parameter Name Parameter Definition Measuring Nodes (from, to)
toproCLKQ Clock-to-Out B, E
TbpRrROCLR2Q Asynchronous Clear-to-Out C E
1DDROREMCLR Clear Removal C, B
tDDRORECCLR Clear Recovery C.B
tbprROSUD1 Data Setup Data_F A B
tbprROSUD2 Data Setup Data_R D, B
tbDROHD1 Data Hold Data_F A B
tDDROHDZ Data Hold Data_R D, B
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Figure 2-32 » Output DDR Timing Diagram

Timing Characteristics

Table 2-88 « Output DDR Propagation Delays
Commercial-Case Conditions: T, = 70°C, Worst-Case V¢ = 1.425V

Parameter Description -2 -1 | Std. | -F | Units
tbprOCLKQ Clock-to-Out of DDR for Output DDR 0.70 | 0.80 | 0.94 [ 1.13| ns
tpDROSUD1 Data_F Data Setup for Output DDR 0.38(0.43(0.51 (061 ns
tbprROSUD2 Data_R Data Setup for Output DDR 0.3810.4310.51|0.61| ns
tDDROHD1 Data_F Data Hold for Output DDR 0.00 | 0.00 | 0.00 [0.00| ns
tDDROHD?2 Data_R Data Hold for Output DDR 0.00 | 0.00 | 0.00 [0.00| ns
tpDROCLR2Q Asynchronous Clear-to-Out for Output DDR 0.80 | 0.91 | 1.07 [1.29| ns
toproremclr | Asynchronous Clear Removal Time for Output DDR 0.00 | 0.00 | 0.00 [0.00| ns
toprorecclr | Asynchronous Clear Recovery Time for Output DDR 0.2210.25(0.30 (0.36| ns
tDDROWCLR1 Asynchronous Clear Minimum Pulse Width for Output DDR 0.22 1 0.25]0.30 (0.36| ns
tpprockmpwh | Clock Minimum Pulse Width HIGH for the Output DDR 0.36 | 0.41 | 0.48 [0.57| ns
toprockmpwe | Clock Minimum Pulse Width LOW for the Output DDR 0.32 037|043 (0.52| ns
Fobomax Maximum Frequency for the Output DDR 140411232 (1048 | 871 | MHz

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating

values.
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VersaTile Specifications as a Combinatorial Module

The ProASIC3E library offers all combinations of LUT-3 combinatorial functions. In this section,
timing characteristics are presented for a sample of the library. For more details, refer to the
Fusion, IGLOO®/e, and ProASIC3/E Macro Library Guide.
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Figure 2-33 » Sample of Combinatorial Cells
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Figure 2-34 » Timing Model and Waveforms
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Table 2-89 « Combinatorial Cell Propagation Delays

VActel

ProASIC3E DC and Switching Characteristics

Commercial-Case Conditions: T; = 70°C, Worst-Case V¢c = 1.425 V

Combinatorial Cell Equation Parameter -2 -1 Std. -F Units
INV Y=1A tpp 0.40 | 0.46 | 0.54 | 0.65 ns
AND2 Y=A"-B tpp 0.47 | 0.54 | 0.63 | 0.76 ns
NAND2 Y =!(A-B) tpp 047 | 054 | 0.63 | 0.76 ns
OR2 Y=A+B tpp 049 | 0.55 | 0.65 | 0.78 ns
NOR2 Y =!(A +B) tpp 0.49 | 0.55 | 0.65 | 0.78 ns
XOR2 Y=A®DB tpp 0.74 | 0.84 | 0.99 | 1.19 ns
MAJ3 Y =MAJ(A, B, Q) tpp 0.70 | 0.79 | 0.93 | 1.12 ns
XOR3 Y=A®BDC tpp 0.87 | 1.00 | 1.17 | 1.4 ns
MUX2 Y=A!S+BS tpp 0.51 | 0.58 | 0.68 | 0.81 ns
AND3 Y=A-B-C tpp 0.56 | 0.64 | 0.75 | 0.90 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating

values.

VersaTile Specifications as a Sequential Module

The ProASIC3E library offers a wide variety of sequential cells, including flip-flops and latches. Each
has a data input and optional enable, clear, or preset. In this section, timing characteristics are
presented for a representative sample from the library. For more details, refer to the Fusion,
IGLOO/e, and ProASIC3/E Macro Library Guide.

Data Out Data Out
— D Q — b QF—
DFN1 En|  DEN1ET
CLK i CLK N
PRE
Data Out Data Out
— D Q D Q
DFN1C1 —Enl DFI1E1PY
CIK CLK S
CLR

Figure 2-35 « Sample of Sequential Cells
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Figure 2-36 » Timing Model and Waveforms
Timing Characteristics
Table 2-90 » Register Delays
Commercial-Case Conditions: T, = 70°C, Worst-Case V¢ = 1.425 V

Parameter Description -2 | -1 |Std.| -F [Units
teikq Clock-to-Q of the Core Register 0.55|0.63|0.74]0.89| ns
tsup Data Setup Time for the Core Register 0.43|0.49]0.57(0.69| ns
thp Data Hold Time for the Core Register 0.00 | 0.00|0.00|0.00| ns
tsue Enable Setup Time for the Core Register 0.4510.52]0.61(0.73| ns
the Enable Hold Time for the Core Register 0.00 | 0.00|0.00|0.00| ns
tcir2q Asynchronous Clear-to-Q of the Core Register 0.40(0.45]0.53(0.64| ns
tprE2Q Asynchronous Preset-to-Q of the Core Register 0.40|0.45|0.53]|0.64| ns
tREMCLR Asynchronous Clear Removal Time for the Core Register 0.00(0.000.00(0.00| ns
tRECCLR Asynchronous Clear Recovery Time for the Core Register 0.220.25|0.30|0.36| ns
tREMPRE Asynchronous Preset Removal Time for the Core Register 0.000.00]0.00(0.00| ns
tRECPRE Asynchronous Preset Recovery Time for the Core Register 0.220.25]|0.30|0.36| ns
twelr Asynchronous Clear Minimum Pulse Width for the Core Register 0.2210.25]0.30(0.36| ns
tWPRE Asynchronous Preset Minimum Pulse Width for the Core Register [0.22{0.25(0.30(0.36( ns
tckmpwh | Clock Minimum Pulse Width HIGH for the Core Register 0.32|0.37]10.43(0.52| ns
tekmMPWL Clock Minimum Pulse Width LOW for the Core Register 0.36(0.41]0.48(0.57| ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating

values.
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Global Resource Characteristics

A3PE600 Clock Tree Topology

Clock delays are device-specific. Figure 2-37 is an example of a global tree used for clock routing.
The global tree presented in Figure 2-37 is driven by a CCC located on the west side of the A3PE600
device. It is used to drive all D-flip-flops in the device.

Central
Global Rib

VersaTile
Rows

CCC

P== ! { ! ... o
o=

AN

/ Global Spine

Figure 2-37 « Example of Global Tree Use in an A3PE600 Device for Clock Routing

Global Tree Timing Characteristics

Global clock delays include the central rib delay, the spine delay, and the row delay. Delays do not
include I/O input buffer clock delays, as these are I/O standard—dependent, and the clock may be
driven and conditioned internally by the CCC module. For more details on clock conditioning
capabilities, refer to the "Clock Conditioning Circuits" section on page 2-68. Table 2-91 on
page 2-66, Table 2-92 on page 2-66, and Table 2-93 on page 2-67 present minimum and maximum
global clock delays within the device. Minimum and maximum delays are measured with minimum
and maximum loading.
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Timing Characteristics

Table 2-917 « A3PE600 Global Resource
Commercial-Case Conditions: T = 70°C, Vcc = 1.425 V

-2 -1 Std. -F
Parameter Description Min.[Max.Z[Min. [Max.Z[Min.[Max.Z{Min." Max.2[Units
trckL Input LOW Delay for Global Clock 0.83|1.04 (094(1.181.11| 139 (1.33| 1.67 | ns
trRCKH Input HIGH Delay for Global Clock 0.81]1.06 ({0.93(1.21]1.09| 1.42 (1.31| 1.71 | ns
trckmvpwh [Minimum Pulse Width HIGH for Global Clock ns
trekmpwe [Minimum Pulse Width LOW for Global Clock ns
trcksw Maximum Skew for Global Clock 0.25 0.28 0.33 040 | ns
FRMAX Maximum Frequency for Global Clock MHz

Notes:

1. Value reflects minimum load. The delay is measured from the CCC output to the clock pin of a sequential
element, located in a lightly loaded row (single element is connected to the global net).

2. Value reflects maximum load. The delay is measured on the clock pin of the farthest sequential element,
located in a fully loaded row (all available flip-flops are connected to the global net in the row).

3. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating values.

Table 2-92 « A3PE1500 Global Resource
Commercial-Case Conditions: T = 70°C, V¢ = 1.425 V

-2 -1 Std. -F
Parameter Description Min."[Max.2[Min."|Max.2[Min.'|Max.2[Min."|Max.2|Units
trCkL Input LOW Delay for Global Clock 1.07 | 1.29 (1.22| 1.47 | 1.43| 1.72 (1.72| 2.07 | ns
trRcKH Input HIGH Delay for Global Clock 1.06|1.32(1.21]150|1.42|1.76 (1.71] 2.12 | ns
trekmpwH [Minimum Pulse Width HIGH for Global Clock ns
trckvpwL |Minimum Pulse Width LOW for Global Clock ns
treksw Maximum Skew for Global Clock 0.26 0.29 0.34 0.41]| ns
FRMAX Maximum Frequency for Global Clock MHz

Notes:

1. Value reflects minimum load. The delay is measured from the CCC output to the clock pin of a sequential
element, located in a lightly loaded row (single element is connected to the global net).

2. Value reflects maximum load. The delay is measured on the clock pin of the farthest sequential element,
located in a fully loaded row (all available flip-flops are connected to the global net in the row).

3. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating values.
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~ Table 2-93 « A3PE3000 Global Resource
Commercial-Case Conditions: T = 70°C, Vcc = 1.425 V

VActel

ProASIC3E DC and Switching Characteristics

-2 -1 Std. -F

Parameter Description Min." Max.2[Min." Max.2[Min." Max.2[Min." Max.2|Units
tRekL Input LOW Delay for Global Clock 1411162 1.60(1.85]1.88]|2.172.26| 2.61 | ns
trRCKH Input HIGH Delay for Global Clock 1.40|1.66 | 1.59( 1.89 [1.87] 2.22 |2.25| 2.66 | ns
trekmvpwh [Minimum Pulse Width HIGH for Global Clock ns
trekmpwi [Minimum Pulse Width LOW for Global Clock ns
trcksw Maximum Skew for Global Clock 0.26 0.29 0.35 041 ]| ns
Frmax Maximum Frequency for Global Clock MHz
Notes:

1. Value reflects minimum load. The delay is measured from the CCC output to the clock pin of a sequential
element, located in a lightly loaded row (single element is connected to the global net).

2. Value reflects maximum load. The delay is measured on the clock pin of the farthest sequential element,
located in a fully loaded row (all available flip-flops are connected to the global net in the row).

3. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating values.
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CCC Electrical Specifications
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Table 2-94 « ProASIC3E CCC/PLL Specification

Parameter Minimum Typical Maximum Units
Clock Conditioning Circuitry Input Frequency fiy_ccc 1.5 350 MHz
Clock Conditioning Circuitry Output Frequency foyr ccc 0.75 350 MHz
Delay Increments in Programmable Delay Blocks® 3 160 ps
Serial Clock (SCLK) for Dynamic PLL' 125 MHz
Number of Programmable Values in Each 32
Programmable Delay Block
Input Period Jitter 1.5 ns
CCC Output Peak-to-Peak Period Jitter Fece our Max Peak-to-Peak Period Jitter
1 Global 3 Global
Network Networks
Used Used
0.75 MHz to 24 MHz 0.50% 0.70%
24 MHz to 100 MHz 1.00% 1.20%
100 MHz to 250 MHz 1.75% 2.00%
250 MHz to 350 MHz 2.50% 5.60%
Acquisition Time LockControl = 0 300 ps
LockControl = 1 6.0 ms
Tracking Jitter? LockControl =0 1.6 ns
LockControl = 1 0.8 ns
Output Duty Cycle 48.5 51.5 %
Delay Range in Block: Programmable Delay 1% 3 0.6 5.56 ns
Delay Range in Block: Programmable Delay 2% 3 0.025 5.56 ns
Delay Range in Block: Fixed Delay' 2 2.2 ns
Notes:

1. Maximum value obtained for a -2 speed-grade device in worst-case commercial conditions. For specific
junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating values.

2. This delay is a function of voltage and temperature. See Table 2-6 on page 2-5 for deratings.

T;=25°C, Vec=1.5V.

4. Tracking jitter is defined as the variation in clock edge position of PLL outputs with reference to the PLL

input clock edge. Tracking jitter does not measure the variation in PLL output period, which is covered by
the period jitter parameter.

w
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Figure 2-38 * Peak-to-Peak Jitter Definition
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Embedded SRAM and FIFO Characteristics
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Figure 2-39 « RAM Models
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Figure 2-41 « RAM Read for Pipelined Output
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Figure 2-42 « RAM Write, Output Retained (WMODE = 0)
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Figure 2-43 « RAM Write, Output as Write Data (WMODE = 1)
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Timing Characteristics

Table 2-95 « RAM4K9

Commercial-Case Conditions: T; = 70°C, Worst-Case V¢c = 1.425 V

Parameter Description -2 | -1 |Std.| —-F [Units
tas Address Setup Time 0.25(0.28|0.33|0.40| ns
taH Address Hold Time 0.00/0.00|0.00({0.00( ns
tens REN_B, WEN_B Setup Time 0.14|0.16(0.19|0.23| ns
tenH REN_B, WEN_B Hold Time 0.10{0.11]0.13[0.16| ns
taks BLK_B Setup Time 0.23]0.27(0.31(0.37| ns
tRKH BLK_B Hold Time 0.020.02{0.02(0.03| ns
tps Input Data (DI) Setup Time 0.18(0.2110.25]/0.29( ns
tpH Input Data (DI) Hold Time 0.00/0.00(0.00/0.00| ns
tckqi Clock HIGH to New Data Valid on DO (output retained, WMODE =0) | 1.79|2.03|2.39(2.87| ns
Clock HIGH to New Data Valid on DO (pass-through, WMODE = 1) 2.36]2.68(3.15]3.79| ns
tckq2 Clock HIGH to New Data Valid on DO (pipelined) 0.8911.02(1.20|1.44| ns
twro Address collision clk-to-clk delay for reliable read access after write | TBD | TBD | TBD [TBD | ns
on same address
tcckH Address collision clk-to-clk delay for reliable write access after| TBD |TBD |TBD [TBD | ns
write/read on same address
trsTBQ RESET_B LOW to Data Out LOW on DO (pass-through) 0.92(1.05[1.23|1.48| ns
RESET_B LOW to Data Out LOW on DO (pipelined) 0.92(1.05]1.23|1.48| ns
tremrste | RESET_B Removal 0.29(0.33(0.38|0.46| ns
tRECRSTB RESET_B Recovery 1.5011.7112.01|2.41| ns
tmpwrste | RESET_B Minimum Pulse Width 0.21(0.24]0.29|0.34| ns
teve Clock Cycle Time 3.23|3.68(4.32|5.19| ns
Fmax Maximum Frequency 310|272 | 231 | 193 | MHz

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating
values.

2-76

v1.2




VActel

ProASIC3E DC and Switching Characteristics

0 0 "A3PE3000-1FGG896"[] [ [
~Table 2-96 > RAMSTZXTS

Commercial-Case Conditions: T, = 70°C, Worst-Case V¢ = 1.425 V

Parameter Description -2 | -1 |Std. | -F |Units
tas Address Setup Time 0.25(0.28|0.33|0.40| ns
tan Address Hold Time 0.00(0.00{0.00|0.00| ns
tEns REN_B, WEN_B Setup Time 0.1810.20(0.24]10.28| ns
tENH REB_B, WEN_B Hold Time 0.060.07(0.08|0.09| ns
tps Input Data (DI) Setup Time 0.1810.21(0.25]0.29| ns
toH Input Data (DI) Hold Time 0.00(0.00/0.00|0.00( ns
tekQi Clock HIGH to New Data Valid on DO (output retained, WMODE =0) [ 2.16|2.46|2.89(3.47| ns
tekq2 Clock HIGH to New Data Valid on DO (pipelined) 0.90|1.02(1.20|1.44| ns
twro Address collision clk-to-clk delay for reliable read access after write | TBD [ TBD | TBD | TBD | ns
on same address
tcckH Address collision clk-to-clk delay for reliable write access after| TBD |TBD |TBD [TBD | ns
write/read on same address
trsTBQ RESET_B LOW to Data Out LOW on DO (pass-through) 0.92(1.05[1.23|1.48| ns
RESET_B LOW to Data Out LOW on DO (pipelined) 0.92(1.05]1.23|1.48| ns
tremrste | RESET_B Removal 0.29|0.33(0.38|0.46| ns
tRECRSTB RESET_B Recovery 1.5011.7112.01|2.41| ns
tmpwrste | RESET_B Minimum Pulse Width 0.21(0.24]0.29|0.34| ns
teve Clock Cycle Time 3.23|3.68(4.32|5.19| ns
Fmax Maximum Frequency 310|272 | 231 | 193 | MHz
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating
values.
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Figure 2-48 ¢ FIFO Model
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Figure 2-49 * FIFO Reset
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Figure 2-50 ¢ FIFO EMPTY Flag and AEMPTY Flag Assertion
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Figure 2-51 ¢ FIFO FULL Flag and AFULL Flag Assertion
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Figure 2-52 « FIFO EMPTY Flag and AEMPTY Flag Deassertion
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Figure 2-53 ¢ FIFO FULL Flag and AFULL Flag Deassertion
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Timing Characteristics

Table 2-97 « FIFO
Commercial-Case Conditions: T = 70°C, V¢ = 1.425V

VActel

ProASIC3E DC and Switching Characteristics

Parameter Description -2 -1 | Std. | -F [ Units
tens REN_B, WEN_B Setup Time 1.38 | 1.57 | 1.84 | 2.21 ns
tENH REN_B, WEN_B Hold Time 0.02 | 0.02 | 0.02 | 0.03 ns
taks BLK_B Setup Time 0.19 | 0.22 | 0.26 | 0.31 ns
tekH BLK_B Hold Time 0.00 | 0.00 | 0.00 | 0.00 | ns
tps Input Data (DI) Setup Time 0.18 | 0.21 [ 0.25 | 0.29 ns
toH Input Data (DI) Hold Time 0.00 | 0.00 | 0.00 | 0.00 ns
tekqr Clock HIGH to New Data Valid on DO (pass-through) 236 | 2.68 | 3.15 | 3.79 ns
tekq2 Clock HIGH to New Data Valid on DO (pipelined) 0.89 102120144 | ns
tRCKEF RCLK HIGH to Empty Flag Valid 1721196 | 230 | 276 | ns
twekrr WCLK HIGH to Full Flag Valid 163|186 (218|262 | ns
tekar Clock HIGH to Almost Empty/Full Flag Valid 6.19 | 7.05|829 9.9 | ns
tRsTEG RESET_B LOW to Empty/Full Flag Valid 1.69 [ 1.93 (227 (272 ns
trRsTAF RESET_B LOW to Almost Empty/Full Flag Valid 6.13 | 6.98 | 8.20 | 9.85 ns
trsTBQ RESET_B LOW to Data Out LOW on DO (pass-through) 0.92 (1.05(1.23 (148 ns
RESET_B LOW to Data Out LOW on DO (pipelined) 0.92 | 1.05]|1.23 | 1.48 ns
tREMRSTB RESET_B Removal 0.29 (033|038 (046 | ns
trRECRSTB RESET_B Recovery 1.50 | 1.71 ] 2.01 | 2.41 ns
tMPWRSTB RESET_B Minimum Pulse Width 0.21 (024 (029 (034 | ns
teye Clock Cycle Time 323|368 432|519 | ns
Fmax Maximum Frequency 310 | 272 | 231 | 193 | MHz

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating

values.

v1.2

2-81



| ProASIC3E DC and Switching Characteristics

[0 O "A3PE3000-1FGG896"[1 [1 [ o
mbedde as Characteristics

t t t
1Sy, 1Sy, 1SY,

CLK

Address><><><

Figure 2-54 » Timing Diagram
Timing Characteristics
Table 2-98 « Embedded FlashROM Access Time

Parameter Description -2 -1 Std. Units
tsy Address Setup Time 0.53 0.61 0.71 ns
thoLD Address Hold Time 0.00 0.00 0.00 ns
tek2q Clock to Out 16.23 18.48 21.73 ns
Fmax Maximum Clock Frequency 15 15 15 MHz

JTAG 1532 Characteristics

JTAG timing delays do not include JTAG I/Os. To obtain complete JTAG timing, add /O buffer
delays to the corresponding standard selected; refer to the 1/0 timing characteristics in the "User
I/0 Characteristics" section on page 2-12 for more details.

Timing Characteristics

Table 2-99 « JTAG 1532
Commercial-Case Conditions: T = 70°C, V¢ = 1.425 V

Parameter Description -2 -1 Std. Units
tpisu Test Data Input Setup Time 0.50 | 0.57 0.67 ns
tpiHD Test Data Input Hold Time 1.00 | 1.13 1.33 ns
trvssu Test Mode Select Setup Time 0.50 | 0.57 0.67 ns
trMDHD Test Mode Select Hold Time 1.00 | 1.13 1.33 ns
trek2q Clock to Q (data out) 6.00 | 6.80 8.00 ns
trsTB2Q Reset to Q (data out) 20.00|22.67 | 26.67 ns
Frekmax TCK Maximum Frequency 25.00(22.00| 19.00 MHz
tTRSTREM ResetB Removal Time 0.00 | 0.00 0.00 ns
tTRSTREC ResetB Recovery Time 0.20 | 0.23 0.27 ns
trRsTMPW ResetB Minimum Pulse TBD | TBD TBD ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating
values.
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Part Number and Revision Date

Part Number 51700098-002-2
Revised June 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 The title of Table 2-4 - Overshoot and Undershoot Limits 1 was modified to 2-3
(January 2008) remove "as measured on quiet I/0s." Table note 2 was revised to remove
"estimated SSO density over cycles." Table note 3 was deleted.
Table 2-74 - LVDS Minimum and Maximum DC Input and Output Levels was| 2-47
updated.
v1.0 In Table 2-3 - Flash Programming Limits — Retention, Storage and Operating 2-2
(January 2008) Temperature1, Maximum Operating Junction Temperature was changed from
110°C to 100°C for both commercial and industrial grades.
The "PLL Behavior at Brownout Condition" section is new. 2-4
In the "PLL Contribution—PPLL" section, the following was deleted: 2-10
FCLKIN is the input clock frequency.
In Table 2-14 - Summary of Maximum and Minimum DC Input Levels, the note 2-17
was incorrect. It previously said T; and it was corrected and changed to Tx.
In Table 2-94 - ProASIC3E CCC/PLL Specification, the SCLK parameter and note| 2-68
1 are new.
Table 2-99 - JTAG 1532 was populated with the parameter data, which was not| 2-82
in the previous version of the document.
v2.1 This document was previously in datasheet v2.1. As a result of moving to the N/A
(July 2007) handbook format, Actel has restarted the version numbers so the new version
number is v1.0.
v2.0 The caption "Main (chip)" in Figure 2-9 ¢ Overview of Automotive ProASIC3 2-9
(April 2007) VersaNet Global Network was changed to "Chip (main)."
The T, parameter in Table 3-2 ¢ Recommended Operating Conditions was 3-2
changed to T», ambient temperature, and table notes 4-6 were added.
The "PLL Macro" section was updated to add information on the VCO and PLL| 2-15
outputs during power-up.
Advance v0.6 The "PLL Macro" section was updated to include power-up information. 2-15
(January 2007)
Table 2-13 e ProASIC3E CCC/PLL Specification was updated. 2-30
Figure 2-19 e Peak-to-Peak Jitter Definition is new. 2-18
The "SRAM and FIFO" section was updated with operation and timing| 2-21
requirement information.
The "RESET" section was updated with read and write information. 2-25
The "RESET" section was updated with read and write information. 2-25
The "Introduction" in the "Advanced I/Os" section was updated to include 2-28
information on input and output buffers being disabled.
In the Table 2-15 e Levels of Hot-Swap Support, the ProASIC3 compliance 2-34
descriptions were updated for levels 3 and 4.
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Previous Version Changes in Current Version (v1.2) Page
Advance v0.6 Table 2-45 o I/O Hot-Swap and 5V Input Tolerance Capabilities in ProASIC3E| 2-64
(continued) Devices was updated.
Notes 3, 4, and 5 were added to Table 2-17 ¢ Comparison Table for 5 V- 2-40
Compliant Receiver Scheme. 5 x 52.72 was changed to 52.7 and the Maximum
current was updated from 4 x 52.7 to 5 x 52.7.
The "Vccpr PLL Supply Voltage" section was updated. 2-50
The "Vpymp Programming Supply Voltage" section was updated. 2-50
The "GL Globals" section was updated to include information about direct| 2-51
input into quadrant clocks.
Vjrag Was deleted from the "TCK Test Clock" section. 2-51
In Table 2-22 ¢ Recommended Tie-Off Values for the TCK and TRST Pins, TSK 2-51
was changed to TCK in note 2. Note 3 was also updated.
Ambient was deleted from Table 3-2 ¢ Recommended Operating Conditions. 3-2
Vpymp Programming mode was changed from "3.0 to 3.6" to "3.15 to 3.45".
Note 3 is new in Table 3-4 ¢ Overshoot and Undershoot Limits (as measured 3-2
on quiet I/Os).
In EQ 3-2, 150 was changed to 110 and the result changed to 5.88. 3-5
Table 3-6 ¢ Temperature and Voltage Derating Factors for Timing Delays was 3-5
updated.
Table 3-5 ¢ Package Thermal Resistivities was updated. 3-5
Table 3-10 e Different Components Contributing to the Dynamic Power 3-8
Consumption in ProASIC3E Devices was updated.
twro and tccky were added to Table 3-94 ¢ RAM4K9 and Table| 3-74to
3-95 ¢ RAM512X18. 3-74
The note in Table 3-24 ¢ I/O Input Rise Time, Fall Time, and Related I/O 3-23
Reliability was updated.
Figure 3-43 e Write Access After Write onto Same Address, Figure| 3-71to
3-44 o Read Access After Write onto Same Address, and Figure 3-45 o Write| 3-73
Access After Read onto Same Address are new.
Figure 3-53 ¢ Timing Diagram was updated. 3-80
Advance v0.4 B-LVDS and M-LDVS are new I/O standards added to the datasheet. N/A
(October 2005)
The term flow-through was changed to pass-through. N/A
Figure 2-8 e Very-Long-Line Resources was updated. 2-8
The footnotes in Figure 2-27 ¢ CCC/PLL Macro were updated. 2-28
The Delay Increments in the Programmable Delay Blocks specification in 2-24
Figure 2-24 ¢ ProASIC3E CCC Options.
The "SRAM and FIFO" section was updated. 2-21
The "RESET" section was updated. 2-25
The "WCLK and RCLK" section was updated. 2-25
The "RESET" section was updated. 2-25
The "RESET" section was updated. 2-27
The "Introduction" of the "Introduction" section was updated. 2-28
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Previous Version

Changes in Current Version (v1.2)

Page

Advance v0.4
(continued)

PCI-X 3.3 V was added to the Compatible Standards for 3.3 V in Table 2-
11 e VCCI Voltages and Compatible Standards

2-29

Table 2-35 ¢ ProASIC3E I/O Features was updated.

2-54

The "Double Data Rate (DDR) Support" section was updated to include
information concerning implementation of the feature.

2-32

The "Electrostatic Discharge (ESD) Protection" section was updated to include
testing information.

2-35

Level 3 and 4 descriptions were updated in Table 2-43 ¢ /O Hot-Swap and 5V
Input Tolerance Capabilities in ProASIC3 Devices.

2-64

The notes in Table 2-45 e 1/0O Hot-Swap and 5 V Input Tolerance Capabilities in
ProASIC3E Devices were updated.

2-64

The "Simultaneous Switching Outputs (SSOs) and Printed Circuit Board
Layout" section is new.

2-41

A footnote was added to Table 2-37 ¢ Maximum I/O Frequency for Single-
Ended and Differential I1/0Os in All Banks in ProASIC3E Devices (maximum drive
strength and high slew selected).

2-55

Table 2-48 ¢ ProASIC3E I/O Attributes vs. /O Standard Applications

2-81

Table 2-55 e ProASIC3 I/0 Standards—SLEW and Output Drive (OUT_DRIVE)
Settings

2-85

The "x" was updated in the "Pin Descriptions" section.

2-50

The "V Core Supply Voltage" pin description was updated.

2-50

The "VMVx I/O Supply Voltage (quiet)" pin description was updated to include
information concerning leaving the pin unconnected.

2-50

EXTFB was removed from Figure 2-24 ¢ ProASIC3E CCC Options.

2-24

The CCC Output Peak-to-Peak Period litter Fecc oyt Was updated in Table
2-13 o ProASIC3E CCC/PLL Specification.

2-30

EXTFB was removed from Figure 2-27 ¢ CCC/PLL Macro.

2-28

The LVPECL specification in Table 2-45 ¢ I/O Hot-Swap and 5V Input
Tolerance Capabilities in ProASIC3E Devices was updated.

2-64

Table 2-15 o Levels of Hot-Swap Support was updated.

2-34

The "Cold-Sparing Support" section was updated.

2-34

"Electrostatic Discharge (ESD) Protection" section was updated.

2-35

The VJTAG and I/O pin descriptions were updated in the "Pin Descriptions"
section.

2-50

The "VIJTAG JTAG Supply Voltage" pin description was updated.

2-50

The "Vpypmp Programming Supply Voltage" pin description was updated to
include information on what happens when the pin is tied to ground.

2-50

The "I/O User Input/Output" pin description was updated to include
information on what happens when the pin is unused.

2-50

The "JTAG Pins" section was updated to include information on what happens
when the pin is unused.

2-51

The "Programming" section was updated to include information concerning
serialization.

2-53

The "JTAG 1532" section was updated to include SAMPLE/PRELOAD
information.

2-54
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Previous Version Changes in Current Version (v1.2) Page
Advance v0.4 The "DC and Switching Characteristics" chapter was updated with new| Starting
(continued) information. on page
3-1
Table 3-6 was updated. 3-5
In Table 3-10, PAC4 was updated. 3-8
Table 3-19 was updated. 3-20
The note in Table 3-24 was updated. 3-23
All Timing Characteristics tables were updated from LVTTL to Register Delays | 3-26 to
3-64
The Timing Characteristics for RAM4K9, RAM512X18, and FIFO were updated. | 3-74 to
3-79
Frckmax Was updated in Table 3-98. 3-80
Advance v0.2 Figure 2-11 was updated. 2-9
The "Clock Resources (VersaNets)" section was updated. 2-9
The "VersaNet Global Networks and Spine Access" section was updated. 2-9
The "PLL Macro" section was updated. 2-15
Figure 2-27 was updated. 2-28
Figure 2-20 was updated. 2-19
Table 2-5 was updated. 2-25
Table 2-6 was updated. 2-25
The "FIFO Flag Usage Considerations” section was updated. 2-27
Table 2-33 was updated. 2-51
Figure 2-24 was updated. 2-31
The "Cold-Sparing Support" section is new. 2-34
Table 2-45 was updated. 2-64
Table 2-48 was updated. 2-81
Pin descriptions in the "JTAG Pins" section were updated. 2-51
The "Pin Descriptions" section was updated. 2-50
Table 3-7 was updated. 3-6
The "Methodology" section was updated. 3-9

Actel Safety Critical, Life Support, and High-Reliability
Applications Policy

The Actel products described in this advance status datasheet may not have completed Actel’s
qualification process. Actel may amend or enhance products during the product introduction and
qualification process, resulting in changes in device functionality or performance. It is the
responsibility of each customer to ensure the fitness of any Actel product (but especially a new
product) for a particular purpose, including appropriateness for safety-critical, life-support, and
other high-reliability applications. Consult Actel’s Terms and Conditions for specific liability
exclusions relating to life-support applications. A reliability report covering all of Actel’s products is
available on the Actel website at http:/www.actel.com/documents/ORT_Report.pdf. Actel also
offers a variety of enhanced qualification and lot acceptance screening procedures. Contact your
local Actel sales office for additional reliability information.
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ProASIC®3E Packaging
3 — Package Pin Assignments

208-Pin PQFP

== 208-Pin PQFP ==

Note: This is the top view of the package.

Note

For Package Manufacturing and Environmental information, visit the Resource Center at
http://www.actel.com/products/solutions/package/docs.aspx.
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208-Pin PQFP 208-Pin PQFP 208-Pin PQFP

Pin Number | A3PE600 Function Pin Number | A3PE600 Function Pin Number | A3PE600 Function
1 GND 37 10112PDB6V1 73 IO85NPB5VO
2 GNDQ 38 I0112NDB6V1 74 I084NPB5VO
3 VMV7 39 I0108PSB6V0O 75 I085PPB5V0
4 GAB2/10133PSB7V1 40 VcciB6 76 1084PPB5V0
5 GAA2/I0134PDB7V1 41 GND 77 IO83NPB5V0
6 10134NDB7V1 42 I0106PDB6V0 78 I082NPB5V0
7 GAC2/I0132PDB7V1 43 I0106NDB6VO 79 I083PPB5V0
8 10132NDB7V1 44 GEC1/I0104PDB6VO 80 1082PPB5V0
9 10130PDB7V1 45 GEC0/IO104NDB6V0 81 GND
10 I0130NDB7V1 46 GEB1/I0103PPB6V0 82 IO80NDB4V1
11 10127PDB7V1 47 GEA1/10102PPB6VO 83 I080PDB4V1
12 I0127NDB7V1 48 GEBO0/I0O103NPB6V0 84 IO79NPB4V1
13 10126PDB7V0 49 GEAO0/I0102NPB6V0 85 I078NPB4V1
14 10126NDB7V0 50 VMV6 86 1079PPB4V1
15 10124PSB7V0 51 GNDQ 87 I078PPB4V1
16 Vee 52 GND 88 Vee
17 GND 53 VMV5 89 VccB4
18 VccB7 54 GNDQ 90 I076NDB4V1
19 10122PPB7V0 55 I0101NDB5V2 91 I076PDB4V1
20 10121PSB7V0 56 GEA2/I0101PDB5V2 92 I072NDB4VO0
21 I0122NPB7V0 57 IO100NDB5V2 93 I072PDB4V0
22 GFC1/10120PSB7V0 58 GEB2/I0100PDB5V2 94 IO70NDB4V0
23 GFB1/10119PDB7V0 59 I099NDB5V2 95 GDC2/1070PDB4V0
24 GFB0/IO119NDB7V0 60 GEC2/I099PDB5V2 96 I068NDB4V0
25 VcOMPLE 61 1098PSB5V2 97 GND
26 GFAO0/IO118NPB6V1 62 VccB5 98 GDA2/1068PDB4V0
27 VeepLr 63 1096PSB5V2 99 GDB2/I069PSB4V0
28 GFA1/10118PPB6V1 64 I094NDB5V1 100 GNDQ
29 GND 65 GND 101 TCK
30 GFA2/10117PDB6V1 66 1094PDB5V1 102 TDI
31 I0117NDB6V1 67 I092NDB5V1 103 TMS
32 GFB2/10116PPB6V1 68 1092PDB5V1 104 Vvv4
33 GFC2/I10115PPB6V1 69 I088NDB5V0 105 GND
34 I0116NPB6V1 70 |088PDB5V0 106 Vpump
35 I0115NPB6V1 71 Ve 107 GNDQ
36 Vce 72 VccB5 108 TDO
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208-Pin PQFP 208-Pin PQFP 208-Pin PQFP

Pin Number | A3PE600 Function Pin Number | A3PE600 Function Pin Number | A3PE600 Function
109 TRST 145 1044NDB2V1 181 I018NPBOV2
110 VitaG 146 1044PDB2V1 182 1017PPBOV2
111 VMV3 147 I043NDB2V0 183 I016PPBOV2
112 GDAO/IO67NPB3V1 148 1043PDB2V0 184 IO17NPBOV2
113 GDBO0/IO66NPB3V1 149 I040NDB2V0 185 IO16NPBOV2
114 GDA1/I067PPB3V1 150 1040PDB2V0 186 VccBO
115 GDB1/I066PPB3V1 151 GBC2/1038PSB2V0 187 Ve
116 GDCO0/I065NDB3V1 152 GBA2/1036PSB2V0 188 I015PDB0OV2
117 GDC1/I065PDB3V1 153 GBB2/1037PSB2V0 189 IO15NDBOV2
118 1062NDB3V1 154 VMV2 190 I013PDB0OV2
119 I062PDB3V1 155 GNDQ 191 IO13NDBOV2
120 I058NDB3V0 156 GND 192 I011PSBOV1
121 I058PDB3V0 157 VMV1 193 IO09PDBOV1
122 GND 158 GNDQ 194 IO09NDBOV1
123 VB3 159 GBA1/1035PDB1V1 195 GND
124 GCC2/1055PSB3V0 160 GBAO0/IO35NDB1V1 196 I007PDBOV1
125 GCB2/1054PSB3V0 161 GBB1/1034PDB1V1 197 IO07NDBOV1
126 NC 162 GND 198 IO05PDBOVO
127 I053NDB3V0 163 GBBO0/IO34NDB1V1 199 IO05NDBOVO
128 GCA2/I053PDB3V0 164 GBC1/1033PDB1V1 200 VccBO
129 GCA1/1052PPB3V0 165 GBCO0/I0O33NDB1V1 201 GAC1/1002PDBOVO
130 GND 166 I031PDB1V1 202 GAC0/I002NDBOVO
131 VeepLe 167 I031NDB1V1 203 GAB1/1001PDBOVO
132 GCAO0/I0O52NPB3V0 168 1027PDB1V0 204 GABO0/IO01NDBOVO
133 VcompLC 169 I027NDB1V0 205 GAA1/I000PDBOVO
134 GCBO0/IO51NDB2V1 170 VccB1 206 GAAO0/IOOONDBOVO
135 GCB1/1051PDB2V1 171 Ve 207 GNDQ
136 GCC1/1050PSB2V1 172 1023PPB1V0 208 VMVO0
137 I049NDB2V1 173 1022PSB1V0
138 I049PDB2V1 174 I023NPB1V0O
139 1048PSB2V1 175 1021PDB1V0
140 VB2 176 1021NDB1VO
141 GND 177 1019PPBOV2
142 Vce 178 GND
143 1047NDB2V1 179 I018PPBOV2
144 I047PDB2V1 180 I019NPBOV2

v1.5
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208-Pin PQFP 208-Pin PQFP 208-Pin PQFP

Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function
1 GND 37 10184PDB6V2 73 I0145NDB5V1
2 GNDQ 38 10184NDB6V2 74 10145PDB5V1
3 VMV7 39 10180PSB6V 1 75 I0143NDB5V1
4 GAB2/10220PSB7V3 40 VccB6 76 I0143PDB5V1
5 GAA2/10221PDB7V3 41 GND 77 I0137NDB5V0
6 10221NDB7V3 42 10176PDB6V1 78 10137PDB5V0
7 GAC2/10219PDB7V3 43 I0176NDB6V 1 79 I0135NDB5V0
8 I0219NDB7V3 44 GEC1/10169PDB6VO0 80 I0135PDB5VO0
9 I0215PDB7V3 45 GECO0/IO169NDB6V0O 81 GND
10 I0215NDB7V3 46 GEB1/I0168PPB6V0 82 I0131NDB4V2
11 10212PDB7V2 47 GEA1/10167PPB6VO 83 I0131PDB4V2
12 10212NDB7V2 48 GEBO0/I0O168NPB6VO 84 I0129NDB4V2
13 10208PDB7V2 49 GEAO0/I0167NPB6V0 85 10129PDB4V2
14 I0208NDB7V2 50 VMV6 86 10127NDB4V2
15 10204PSB7V1 51 GNDQ 87 I0127PDB4V2
16 Vee 52 GND 88 Vee
17 GND 53 VMV5 89 VB4
18 VccB7 54 GNDQ 90 I0121NDB4V1
19 10200PDB7V1 55 I0166NDB5V3 91 10121PDB4V1
20 I0200NDB7V1 56 GEA2/I0166PDB5V3 92 I0119NDB4V1
21 I0196PSB7V0 57 I0165NDB5V3 93 I0119PDB4V1
22 GFC1/10192PSB7V0 58 GEB2/I0165PDB5V3 94 I0113NDB4V0
23 GFB1/10191PDB7V0 59 I0164NDB5V3 95 GDC2/I0113PDB4V0
24 GFB0/IO191NDB7V0 60 GEC2/10164PDB5V3 96 10112NDB4V0
25 VcOMPLE 61 10163PSB5V3 97 GND
26 GFAO/IO190NPB6V2 62 VccB5 98 GDB2/10112PDB4V0
27 Veepir 63 I0161PSB5V3 99 GDA2/I0111PSB4V0
28 GFA1/10190PPB6V?2 64 I0157NDB5V2 100 GNDQ
29 GND 65 GND 101 TCK
30 GFA2/I0189PDB6V2 66 10157PDB5V2 102 TDI
31 I0189NDB6V2 67 I0153NDB5V2 103 TMS
32 GFB2/10188PPB6V2 68 10153PDB5V2 104 VMV4
33 GFC2/10187PPB6V2 69 10149NDB5V1 105 GND
34 IO188NPB6V2 70 10149PDB5V1 106 Vpump
35 I0187NPB6V2 71 Ve 107 GNDQ
36 Ve 72 VccB5 108 TDO
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| ProASIC3E Packaging
0 O "A3PE3000-1FGG896"1 U I
208-Pin PQFP 208-Pin PQFP 208-Pin PQFP

Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function
109 TRST 145 1071NDB2V2 181 1029NDB0OV3
110 ViraG 146 I071PDB2V2 182 1027PDB0OV3
111 VMV3 147 I067NDB2V1 183 1027NDBO0OV3
112 GDAO/IO110NPB3V2 148 I067PDB2V1 184 1023PDB0OV2
113 GDBO0/IO109NPB3V2 149 I065NDB2V1 185 1023NDBO0OV2
114 GDA1/10110PPB3V2 150 I065PDB2V1 186 VccBO
115 GDB1/I0109PPB3V2 151 GBC2/I060PSB2V0 187 Ve
116 GDC0/I0108NDB3V2 152 GBA2/1058PSB2V0 188 1018PDB0OV2
117 GDC1/I0108PDB3V2 153 GBB2/1059PSB2V0 189 I018NDBOV2
118 IO105NDB3V2 154 VMV2 190 I015PDBOV1
119 I0105PDB3V2 155 GNDQ 191 I0O15NDBOV1
120 I0101NDB3V1 156 GND 192 1012PSBOV1
121 I0101PDB3V1 157 VMV1 193 I011PDBOV1
122 GND 158 GNDQ 194 I011NDBOV1
123 VceB3 159 GBA1/I057PDB1V3 195 GND
124 GCC2/1090PSB3V0 160 GBAO0/IO57NDB1V3 196 I008PDBOV1
125 GCB2/1089PSB3V0 161 GBB1/1056PDB1V3 197 IO08NDBOV1
126 NC 162 GND 198 I005PDBOVO
127 I0O838NDB3V0 163 GBBO0/IO56NDB1V3 199 IO05NDBOVO
128 GCA2/1088PDB3V0 164 GBC1/1055PDB1V3 200 VccBO
129 GCA1/1087PPB3V0 165 GBCO0/IO55NDB1V3 201 GAC1/1002PDBOVO
130 GND 166 I051PDB1V2 202 GACO0/I002NDBOVO
131 VeepLe 167 IO51NDB1V2 203 GAB1/1001PDBOVO
132 GCAO0/I087NPB3V0 168 I047PDB1V1 204 GABO0/IO0TNDBOVO
133 VcompLC 169 I047NDB1V1 205 GAA1/I000PDBOVO
134 GCBO0/I0O86NDB2V3 170 Ve B1 206 GAAO0/IOOONDBOVO
135 GCB1/1086PDB2V3 171 Ve 207 GNDQ
136 GCC1/1085PSB2V3 172 I043PSB1V1 208 VMVO0
137 I083NDB2V3 173 I041PDB1V1
138 I083PDB2V3 174 I041NDB1V1
139 I081PSB2V3 175 I035PDB1V0
140 VB2 176 I035NDB1V0
141 GND 177 I031PDBOV3
142 Vce 178 GND
143 I073NDB2V2 179 I031NDBOV3
144 1073PDB2V2 180 I029PDB0OV3
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| Package Pin Assignments

0 [0 "A3PE3000-1FGG896"[] 11 [

208-Pin PQFP 208-Pin PQFP 208-Pin PQFP
Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function
1 GND 40 VccB6 79 I0194NDB5V0
2 GNDQ 41 GND 80 10194PDB5V0
3 VMV7 42 10244PDB6V1 81 GND
4 GAB2/I0308PSB7V4 43 10244NDB6V1 82 I0184NDB4V3
5 GAAZ2/I0309PDB7V4 44 GEC1/10236PDB6V0 83 10184PDB4V3
6 I0309NDB7V4 45 GECO0/I0236NDB6V0O 84 I0180NDB4V3
7 GAC2/I0307PDB7V4 46 GEB1/10235PPB6V0 85 I0180PDB4V3
8 I0307NDB7V4 47 GEA1/10234PPB6VO 86 I0176NDB4V2
9 10303PDB7V3 48 GEB0/I0235NPB6V0 87 10176PDB4V2
10 I0303NDB7V3 49 GEA0/10234NPB6V0 88 Ve
11 10299PDB7V3 50 VMV6 89 Vcc B4
12 I0299NDB7V3 51 GNDQ 90 I0170NDB4V?2
13 10295PDB7V2 52 GND 91 10170PDB4V2
14 I0295NDB7V2 53 VMV5 92 I0166NDB4V1
15 10291PSB7V2 54 GNDQ 93 10166PDB4V1
16 Ve 55 10233NDB5V4 94 I0156NDB4V0
17 GND 56 GEA2/10233PDB5V4 95 GDC2/10156PDB4V0
18 VccB7 57 10232NDB5V4 96 I0154NPB4V0
19 10285PDB7V1 58 GEB2/10232PDB5V4 97 GND
20 I0285NDB7V1 59 10231NDB5V4 98 GDB2/I0155PSB4V0
21 10279PSB7V0 60 GEC2/I10231PDB5V4 99 GDA2/I0154PPB4V0
22 GFC1/10275PSB7V0 61 10230PSB5V4 100 GNDQ
23 GFB1/10274PDB7V0 62 VccB5 101 TCK
24 GFB0/10274NDB7V0 63 10218NDB5V3 102 TDI
25 VcoMPLF 64 10218PDB5V3 103 T™MS
26 GFA0/10273NPB6V4 65 GND 104 VMV4
27 VeerLr 66 10214PSB5V2 105 GND
28 GFA1/10273PPB6V4 67 I0212NDB5V2 106 Vpump
29 GND 68 10212PDB5V2 107 GNDQ
30 GFA2/10272PDB6V4 69 10208NDB5V1 108 TDO
31 I0272NDB6V4 70 10208PDB5V1 109 TRST
32 GFB2/10271PPB6V4 71 Vee 110 VitaG
33 GFC2/10270PPB6V4 72 VccB5 111 VMV3
34 10271NPB6V4 73 10202NDB5V1 112 GDAO0/IO153NPB3V4
35 I0270NPB6V4 74 10202PDB5V1 113 GDBO0/IO152NPB3V4
36 Ve 75 I0198NDB5V0 114 GDA1/I0153PPB3V4
37 10252PDB6V2 76 10198PDB5V0 115 GDB1/10152PPB3V4
38 I0252NDB6V2 77 I0197NDB5V0 116 GDCO/I0O151NDB3V
39 10248PSB6V 1 78 10197PDB5V0 4
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| ProASIC3E Packaging
0 O "A3PE3000-1FGG896"1 U I
208-Pin PQFP 208-Pin PQFP 208-Pin PQFP

Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function
117 GDC1/I0151PDB3V4 156 GND 195 GND
118 I0134NDB3V2 157 VMV1 196 1011PDBOV1
119 10134PDB3V2 158 GNDQ 197 I011NDBOV1
120 I0132NDB3V2 159 GBA1/I081PDB1V4 198 1008PDBOVO
121 10132PDB3V2 160 GBAO/IO81NDB1V4 199 I0O08NDBOVO
122 GND 161 GBB1/1080PDB1V4 200 VccBO
123 VccB3 162 GND 201 GAC1/1002PDBOVO
124 GCC2/10117PSB3V0 163 GBBO0/IOSBONDB1V4 202 GAC0/I002NDBOVO
125 GCB2/10116PSB3V0 164 GBC1/1079PDB1V4 203 GAB1/1001PDBOVO
126 NC 165 GBCO0/I0O79NDB1V4 204 GABO0/IO0TNDBOVO
127 I0115NDB3V0 166 I074PDB1V4 205 GAA1/I000PDBOVO
128 GCA2/I0115PDB3V0 167 I074NDB1V4 206 GAA0/IO00NDBOVO
129 GCA1/10114PPB3V0 168 I070PDB1V3 207 GNDQ
130 GND 169 IO70NDB1V3 208 VMVO0
131 VeepLe 170 VccB1
132 GCAO0/IO114NPB3V0 171 Ve
133 VcompLe 172 I056PSB1V1
134 GCB0/I0113NDB2V3 173 IO55PDB1V1
135 GCB1/10113PDB2V3 174 IO55NDB1V1
136 GCC1/10112PSB2V3 175 I054PDB1V1
137 IO110NDB2V3 176 IO54NDB1V1
138 I0110PDB2V3 177 I040PDB0OV4
139 I0106PSB2V3 178 GND
140 VB2 179 IO40NDBOV4
141 GND 180 I037PDB0OV4
142 Vee 181 |I037NDBOV4
143 I099NDB2V2 182 I035PDB0OV4
144 I099PDB2V?2 183 I035NDBOV4
145 I096NDB2V1 184 I032PDBOV3
146 I096PDB2V1 185 I032NDBOV3
147 I091NDB2V1 186 VccBO
148 I091PDB2V1 187 Ve
149 I088NDB2V0 188 1028PDBOV3
150 1088PDB2V0 189 I028NDBOV3
151 GBC2/1084PSB2V0 190 1024PDB0OV2
152 GBA2/1082PSB2V0 191 I024NDBO0OV2
153 GBB2/1083PSB2V0 192 1021PSBOV2
154 VMV2 193 I016PDBOV1
155 GNDQ 194 IO16NDBOV1

v1.5

3-7



| Package Pin Assignments

0 [0 "A3PE3000-1FGG896"[] U1 [

256-Pin FBGA
A1 Ball Pad Corner
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Note: This is the bottom view of the package.

Note

For Package Manufacturing and Environmental information, visit the Resource Center at
http://www.actel.com/products/solutions/package/docs.aspx.
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| ProASIC3E Packaging
0 O "A3PE3000-1FGG896"1 U I
256-Pin FBGA 256-Pin FBGA 256-Pin FBGA

Pin Number | A3PE600 Function Pin Number | A3PE600 Function Pin Number | A3PE600 Function
A1l GND c5 GAC0/I002NDBOVO E9 I021NDB1VO
A2 GAAO0/IOOONDBOVO (€3 GAC1/1002PDB0OVO E10 VccB1
A3 GAA1/I000PDBOVO c7 I015NDB0OV2 E11 VccB1
A4 GABO/IO0TNDBOVO c8 1015PDB0OV2 E12 VMV1
A5 I005PDBOVO c9 1020PDB1V0 E13 GBC2/1038PDB2V0
A6 I010PDBOV1 c10 I025NDB1V0 E14 I037NDB2V0
A7 I012PDBOV2 c1n 1027PDB1V0 E15 I041NDB2V0
A8 I016NDB0OV2 c12 GBC0/I033NDB1V1 E16 1041PDB2V0
A9 I023NDB1V0 C13 Veeps F1 I0124PDB7V0
A10 1023PDB1VO0 c14 VMV2 F2 10125PDB7V0
A1 I028NDB1V1 c15 1036NDB2V0 F3 10126PDB7V0
A12 1028PDB1V1 ci16 1042PDB2V0 F4 10130NDB7V1
A13 GBB1/1034PDB1V1 D1 10128PDB7V1 F5 VccB7
A14 GBAO/IO35NDB1V1 D2 10129PDB7V1 F6 GND
A15 GBA1/1035PDB1V1 D3 GAC2/10132PDB7V1 F7 Ve
A16 GND D4 VCOMPLA F8 Vce
B1 GAB2/I0133PDB7V1 D5 GNDQ F9 Vce
B2 GAA2/I0134PDB7V1 D6 I0O09NDBOV1 F10 Ve
B3 GNDQ D7 IO09PDBOV1 F11 GND
B4 GAB1/I001PDBOVO D8 I013PDB0OV2 F12 VB2
B5 IOO5NDBOVO D9 I021PDB1V0 F13 I038NDB2V0
B6 IO10NDBOV1 D10 I025PDB1V0 F14 I040NDB2V0
B7 I012NDBO0OV2 D11 1027NDB1V0 F15 1040PDB2V0
B8 I016PDBOV2 D12 GNDQ F16 1045PSB2V1
B9 I020NDB1V0 D13 VcompLB G1 I0124NDB7V0
B10 1024NDB1VO0 D14 GBB2/1037PDB2V0 G2 I0125NDB7V0
B11 1024PDB1VO0 D15 I039PDB2V0 G3 I0126NDB7V0
B12 GBC1/1033PDB1V1 D16 I039NDB2V0 G4 GFC1/10120PPB7V0
B13 GBB0/I0O34NDB1V1 E1 I0128NDB7V1 G5 VccB7
B14 GNDQ E2 I0129NDB7V1 G6 Ve
B15 GBA2/1036PDB2V0 E3 I0132NDB7V1 G7 GND
B16 1042NDB2VO0 E4 10130PDB7V1 G8 GND
cl 10133NDB7V1 E5 VMVO G9 GND
(@ 10134NDB7V1 E6 \VVvBO G10 GND
a3 VMV7 E7 VccBO G11 Vce
ca VeepLa E8 I013NDBOV2 G12 VB2
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| Package Pin Assignments

0 [0 "A3PE3000-1FGG896"[] 11 [

256-Pin FBGA 256-Pin FBGA 256-Pin FBGA
Pin Number | A3PE600 Function Pin Number | A3PE600 Function Pin Number | A3PE600 Function

G13 GCC1/1050PPB2V1 K1 GFC2/I0115PSB6V1 M5 VMV5
G14 1044NDB2V1 K2 10113PPB6V1 M6 VccB5
G15 1044PDB2V1 K3 I0112PDB6V1 M7 VccB5
G16 I049NSB2V1 K4 I0112NDB6V1 M8 I084NDB5V0

H1 GFBO/I0O119NPB7V0 K5 VccB6 M9 1084PDB5V0

H2 GFA0/I0118NDB6V 1 K6 Ve M10 Vcc B4

H3 GFB1/10119PPB7V0 K7 GND M11 Vcc B4

H4 VCOMPLE K8 GND M12 VMV3

H5 GFC0/I0120NPB7VO K9 GND M13 Veerln

H6 Ve K10 GND M14 GDB1/1066PPB3V1
H7 GND K11 Ve M15 GDC1/1065PDB3V1
H8 GND K12 VccB3 M16 1061NDB3V1

H9 GND K13 1054NPB3V0 N1 I0105PDB6VO0
H10 GND K14 I057NPB3V0 N2 I0105NDB6VO
H11 Ve K15 I055NPB3V0 N3 GEC1/10104PPB6VO
H12 GCCO/IO50NPB2V1 K16 I057PPB3V0 N4 VCOMPLE

H13 GCB1/1051PPB2V1 L1 I0113NPB6V1 N5 GNDQ

H14 GCAO0/I052NPB3V0 L2 10109PPB6VO N6 GEA2/I0101PPB5V2
H15 VcompLc L3 10108PDB6V0 N7 I092NDB5V1
H16 GCBO/IO51NPB2V1 L4 10108NDB6VO N8 I0O90NDB5V1

1 GFA2/10117PSB6V1 L5 VccB6 N9 I082NDB5V0

J2 GFA1/10118PDB6V1 L6 GND N10 I074NDB4V1

;3 Veeptr L7 Vee N11 |074PDBA4V1

J4 I0116NDB6V1 L8 Ve N12 GNDQ

J5 GFB2/10116PDB6V1 L9 Ve N13 VcoMPLD

16 Vee L10 Vee N14 ViTaG

J7 GND L11 GND N15 GDCO/IO65NDB3V1
J8 GND L12 VB3 N16 GDA1/I067PDB3V1
J9 GND L13 GDBO0/IO66NPB3V1 P1 GEB1/10103PDB6V0
J10 GND L14 I0O60NDB3V1 P2 GEBO0/I0103NDB6V0
Jn Ve L15 1060PDB3V1 P3 VMV6

J12 GCB2/I054PPB3V0 L16 I061PDB3V1 P4 VeepLE

J13 GCA1/1052PPB3V0 M1 I0109NPB6VO P5 I0101NPB5V2
J14 GCC2/1055PPB3V0 M2 I0106NDB6V0O P6 I095PPB5V1
J15 VeepLe M3 10106PDB6V0 P7 1092PDB5V1
J16 GCA2/1053PSB3V0 M4 GECO0/IO104NPB6V0O P8 I090PDB5V1
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| ProASIC3E Packaging
0 O "A3PE3000-1FGG896"1 U I
256-Pin FBGA 256-Pin FBGA
Pin Number | A3PE600 Function Pin Number | A3PE600 Function
P9 1082PDB5VO T13 1068NDB4V0
P10 I076NDB4V1 T14 GDA2/1068PDB4V0
P11 I076PDB4V1 T15 TMS
P12 VMV4 T16 GND
P13 TCK
P14 Veump
P15 TRST
P16 GDAO/IO67NDB3V1
R1 GEA1/10102PDB6V0
R2 GEA0/I0102NDB6V0
R3 GNDQ
R4 GEC2/I099PDB5V?2
R5 IO95NPB5V1
R6 I091NDB5V1
R7 I091PDB5V1
R8 IO83NDB5V0
R9 1083PDB5VO0
R10 I0O77NDB4V1
R11 I077PDB4V1
R12 I069NDB4VO0
R13 GDB2/1069PDB4V0
R14 TDI
R15 GNDQ
R16 TDO
T1 GND
T2 I0100NDB5V2
T3 GEB2/I0100PDB5V2
T4 I099NDB5V2
T5 I0O88NDB5V0
T6 1088PDB5V0
T7 IO89NSB5V0
T8 I080NSB4V1
T9 I081NDB4V1
T10 1081PDB4V1
T11 I070NDB4V0
T12 GDC2/1070PDB4V0
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| Package Pin Assignments

0 [0 "A3PE3000-1FGG896"[] 11 [
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For Package Manufacturing and Environmental information, visit the Resource Center at
v1.5

http://www.actel.com/products/solutions/package/docs.aspx.

Note

Note: This is the bottom view of the package.



| ProASIC3E Packaging
0 O "A3PE3000-1FGG896"1 U I
324-Pin FBGA 324-Pin FBGA 324-Pin FBGA
Pin Number | A3PE3000 FBGA Pin Number | A3PE3000 FBGA Pin Number | A3PE3000 FBGA
Al GND 1 IO305NDB7V3 E1 IO303NDB7V3
A2 IO08NDBOVO c2 IO308NDB7V4 E2 GNDQ
A3 IO08PDBOVO C3 GAA2/I0309PPB7V4 E3 VMV7
Ad IOT1ONDBOV1 c4 GAA1/1000PPBOVO E4 I0307NPB7V4
A5 I010PDBOV1 cs VMVO E5 Veepia
A6 I012PDBOV1 Cc6 IO14NDBOV1 E6 GABO/IO0TNPBOVO
A7 GND c7 I018PDBOV2 E7 VccBO
A8 I032NDBOV3 c8 I040NDBOV4 E8 GND
A9 I032PDB0OV3 c9 I040PDBOV4 E9 I028NDBOV3
A10 1042PPB1V0 c10 1044PDB1V0O E10 |048PDB1V0
Al IO52NPB1V1 C11 IO56NDB1V1 EN GND
A12 GND C12 I064NDB1V2 E12 VBT
A13 IO66NDB1V3 C13 I064PDB1V2 E13 IO60NPB1V2
A14 I072NDB1V3 C14 VMV E14 Veeris
A15 I072PDB1V3 Cc15 GBCO0/I079NDB1V4 E15 I082NDB2V0
Al16 I074NDB1V4 C16 GBC1/1079PDB1V4 E16 VMV2
A17 I074PDB1V4 c17 GBB2/1083PPB2V0O E17 GNDQ
A18 GND c18 IO88NDB2V0 E18 IO90NDB2V1
B1 I0O305PDB7V3 D1 IO303PDB7V3 F1 I0299NDB7V3
B2 GAB2/I0308PDB7V4 D2 Ve B7 F2 |0299PDB7V3
B3 GAAO0/IO00ONPBOVO D3 GAC2/10307PPB7V4 F3 I0295PDB7V2
B4 VccBO D4 IO309NPB7V4 F4 I0295NDB7V?2
B5 GNDQ D5 GAB1/I001PPBOVO F5 VeoMPLA
B6 IO12NDBOV1 D6 I014PDBOV1 F6 I0291PPB7V2
B7 IO18NDBOV2 D7 I024NDBOV2 F7 GACO0/I002NDBOVO
B8 VccBO D8 1024PDB0OV2 F8 GAC1/1002PDBOVO
B9 I042NPB1V0 D9 1028PDB0OV3 F9 I026PDB0OV3
B10 I044NDB1V0 D10 I048NDB1V0 F10 I034PDB0OV4
B11 VceB1 D11 IO56PDB1V1 F11 IO58NDB1V2
B12 IO52PPB1V1 D12 IO60PPB1V2 F12 |IO58PDB1V2
B13 I0O66PDB1V3 D13 GBBO/IOBONDB1V4 F13 I094PPB2V1
B14 GNDQ D14 GBB1/I080PDB1V4 F14 VeoMPLB
B15 Ve Bl D15 GBA2/1082PDB2V0 F15 GBC2/1084PDB2V0O
B16 GBAO/IO8TNDB1V4 D16 IO83NPB2V0O F16 I084NDB2V0
B17 GBA1/1081PDB1V4 D17 VceB2 F17 I092NDB2V1
B18 I088PDB2V0 D18 I090PDB2V1 F18 I092PDB2V1
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| Package Pin Assignments

0 [0 "A3PE3000-1FGG896"[] 11 [

324-Pin FBGA 324-Pin FBGA 324-Pin FBGA

Pin Number | A3PE3000 FBGA Pin Number | A3PE3000 FBGA Pin Number | A3PE3000 FBGA
G1 GND ¥ |0267NDB6V4 L1 I0263NDB6V3
G2 10287PDB7V1 12 GFA0/10273NDB6V4 12 VcciB6
G3 10287NDB7V1 J3 VcompLE 13 I0259PDB6V3
G4 10283PPB7V1 14 GFA2/10272PDB6V4 L4 I0259NDB6V3
G5 VccB7 J5 GFBO/I0274NPB7V0 L5 GND
G6 10279PDB7VO0 J6 GFCO0/10275NDB7V0 L6 I0270NPB6V4
G7 I0291NPB7V2 7 GFC1/10275PDB7V0 L7 Vee
G8 Vee J8 GND L8 Ve
G9 |026NDBOV3 I GND L9 GND
G10 |034NDBOV4 10 GND L10 GND
G11 Vee 1 GND L11 Vee
G12 I094NPB2V1 n2 GCA2/I0115PDB3VO L12 Vee
G13 |098PDB2V2 n3 GCA1/I0114PDB3V0 113 I0132PDB3V2
G14 VB2 14 GCA0/I0114NDB3VO L14 GND
G15 GCCO/I0112NPB2V3 ns GCBO0/I0113NDB2V3 L15 I0117NDB3VO
G16 I0104PDB2V2 16 VeompLe L16 I0128NPB3V1
G17 I0104NDB2V2 n7 I0120NPB3VO 117 VB3
G18 GND ns I0108NDB2V3 118 I0124PPB3V1
H1 I0267PDB6V4 K1 |0263PDB6V3 M1 GND
H2 VccB7 K2 GFA1/10273PDB6V4 M2 I0255PDB6V2
H3 10283NPB7V1 K3 Veepr M3 I0255NDB6V2
H4 GFB1/10274PPB7VO0 K4 |0272NDB6V4 M4 I0251PPB6V2
H5 GND K5 GFC2/10270PPB6V4 M5 VcciB6
H6 I0279NDB7V0 K6 GFB2/10271PDB6V4 M6 GEB0/I0235NDB6VO
H7 Vee K7 |027 1NDB6VA M7 GEB1/0235PDB6VO
H8 Vec K8 GND M8 Ve
H9 GND K9 GND M9 I0192PPB4V4
H10 GND K10 GND M10 I0154NPB4VO
H11 Ve K11 GND M11 Vee
H12 Vee K12 I0115NDB3VO M12 GDAO/I0153NPB3V4
H13 I098NDB2V2 K13 GCB2/10116PDB3V0 M13 I0132NDB3V2
H14 GND K14 I0116NDB3VO M14 VB3
H15 GCB1/10113PDB2V3 K15 GCC2/10117PDB3VO M15 I0134NDB3V2
H16 GCC1/10112PPB2V3 K16 Veepie M16 I0134PDB3V2
H17 VB2 K17 I0124NPB3V1 M17 I0128PPB3V1
H18 I0108PDB2V3 K18 I0120PPB3VO M18 GND
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| ProASIC3E Packaging
0 O "A3PE3000-1FGG896"1 U I
324-Pin FBGA 324-Pin FBGA 324-Pin FBGA
Pin Number | A3PE3000 FBGA Pin Number | A3PE3000 FBGA Pin Number | A3PE3000 FBGA
N1 10247NDB6V1 R1 [0245NDB6V1 U1 10241NDB6VO
N2 10247PDB6V1 R2 VccB6 U2 GEA2/10233PPB5V4
N3 I0251NPB6V2 R3 GEA1/10234PPB6V0O U3 GEC2/10231PPB5V4
N4 GEC0/10236NDB6V0O R4 |I0232NDB5V4 ua VceB5
N5 VCOMPLE R5 GEB2/I0232PDB5V4 us GNDQ
N6 I0212NDB5V2 R6 I0214NDB5V2 ue I0208PDB5V1
N7 10212PDB5V2 R7 I0202PDB5V1 u7 I0198PPB5V0
N8 I0192NPB4V4 R8 10194PDB5V0 us VceB5
N9 10174PDB4V2 R9 I0186PDB4V4 U9 I0182NPB4V3
N10 I0170PDB4V2 R10 I0178PDB4V3 u10 I0180NPB4V3
N11 GDA2/10154PPB4V0 R11 I0168NSB4V1 Ui VB4
N12 GDB2/I0155PPB4V0 R12 I0164PDB4V1 u12 I0166PPB4V 1
N13 GDA1/10153PPB3V4 R13 GDC2/10156PDB4V0 u13 I0162PDB4V1
N14 VCOMPLD R14 TCK ul4 GNDQ
N15 GDB0/I0152NDB3V4 R15 Vpump u1s VccB4
N16 GDB1/10152PDB3V4 R16 TRST u16 ™S
N17 I0138NDB3V3 R17 VccB3 u17 VMV3
N18 I0138PDB3V3 R18 I0142NDB3V3 u18 IO146NDB3V4
P1 I0245PDB6V1 T I0241PDB6VO V1 GND
P2 GNDQ T2 GEA0/I0234NPB6VO V2 10218NDB5V3
P3 VMV6 T3 I0233NPB5V4 V3 10218PDB5V3
P4 GEC1/10236PDB6V0O T4 I0231NPB5V4 V4 I0206NDB5V1
P5 VecrLe 5 VMV5 V5 I0206PDB5V1
P6 I0214PDB5V2 T6 I0208NDB5V1 V6 I0198NPB5VO
P7 VccB5 T7 |I0202NDB5V1 V7 GND
P8 GND T8 I0194NDB5V0 V8 I0190NDB4V4
P9 I0174NDB4V?2 19 I0186NDB4V4 \%S I0190PDB4Vv4
P10 I0170NDB4V?2 T10 I0178NDB4V3 V10 10182PPB4V3
P11 GND T11 I0166NPB4V1 V11 I0180PPB4V3
P12 VccB4 T12 I0164NDB4V1 V12 GND
P13 IO155NPB4V0 T13 I0O156NDB4VO0 V13 I0O162NDB4V1
P14 Veern T14 VMV4 V14 I0160NDB4VO
P15 Viag T15 TDI V15 I0160PDB4V0
P16 GDCO/I0151NDB3V4 T16 GNDQ V16 I0158NDB4V0
P17 GDC1/10151PDB3V4 T17 TDO V17 I0158PDB4V0
P18 I0142PDB3V3 T18 I0146PDB3V4 V18 GND
v1.5 3-15
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| Package Pin Assignments

0 [0 "A3PE3000-1FGG896"[] 11 [
484-Pin FBGA
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Note: This is the bottom view of the package.
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For Package Manufacturing and Environmental information, visit the Resource Center at

http://www.actel.com/products/solutions/package/docs.aspx.
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| ProASIC3E Packaging
0 O "A3PE3000-1FGG896"1 U I
484-Pin FBGA 484-Pin FBGA 484-Pin FBGA
Pin Number | A3PE600 Function Pin Number | A3PE600 Function Pin Number | A3PE600 Function
A1 GND AA15 NC B7 1007PDBOV1
A2 GND AA16 I071NDB4VO B8 I011NDBOV1
A3 VciBO AA17 I071PDB4V0 B9 I017NDBOV2
A4 I006NDBOV1 AA18 NC B10 1014PDB0OV2
A5 I006PDBOV1 AA19 NC B11 I019PDB0OV2
A6 IO08NDBOV1 AA20 NC B12 I022NDB1V0
A7 I008PDBOV1 AA21 VB3 B13 I026NDB1V0
A8 1011PDBOV1 AA22 GND B14 NC
A9 1017PDB0OV2 AB1 GND B15 NC
A10 I018NDBOV2 AB2 GND B16 IO30NDB1V1
A1l 1018PDB0OV2 AB3 VceiB5 B17 I030PDB1V1
A12 1022PDB1V0 AB4 I097NDB5V2 B18 I032PDB1V1
A13 1026PDB1V0 AB5 I097PDB5V2 B19 NC
A14 1029NDB1V1 AB6 I0O93NDB5V1 B20 NC
A15 1029PDB1V1 AB7 I093PDB5V1 B21 VcciB2
A16 I031NDB1V1 AB8 I087NDB5V0 B22 GND
A17 I031PDB1V1 AB9 I087PDB5V0 1 VceB7
A18 I032NDB1V1 AB10 NC c2 NC
A19 NC AB11 NC a3 NC
A20 VccB1 AB12 I075NDB4V1 c4 NC
A21 GND AB13 1075PDB4V1 c5 GND
A22 GND AB14 1072NDB4V0 c6 I004NDBOVO
AA1 GND AB15 1072PDB4V0 c7 1004PDBOVO
AA2 VccB6 AB16 I073NDB4V0 c8 Ve
AA3 NC AB17 1073PDB4V0 Q9 Ve
AA4 1098PDB5V2 AB18 NC C10 I014NDBOV2
AA5 I096NDB5V2 AB19 NC Cc11 I0O19NDBOV2
AA6 1096PDB5V?2 AB20 VccB4 Cc12 NC
AA7 I086NDB5V0 AB21 GND Cci13 NC
AA8 I086PDB5V0 AB22 GND c14 Ve
AA9 I085PDB5V0 B1 GND C15 Ve
AA10 I085NDB5VO0 B2 VccB7 C16 NC
AA11 1078PPB4V1 B3 NC c17 NC
AA12 I079NDB4V1 B4 IO03NDBOVO c18 GND
AA13 1079PDB4V1 B5 I003PDBOVO c19 NC
AA14 NC B6 IO07NDBOV1 C20 NC
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| Package Pin Assignments

0 [0 "A3PE3000-1FGG896"[] 11 [

484-Pin FBGA 484-Pin FBGA 484-Pin FBGA
Pin Number | A3PE600 Function Pin Number | A3PE600 Function Pin Number | A3PE600 Function
c21 NC ET1 |I016PDBOV2 G3 NC
C22 VB2 E12 I020NDB1V0 G4 I0128PDB7V1
D1 NC E13 I024NDB1V0 G5 I0129PDB7V1
D2 NC E14 |024PDB1V0 G6 GAC2/10132PDB7V
D3 NC E15 GBC1/I033PDB1V1 !
D4 GND E16 GBBO0/I0O34NDB1V1 G7 VcompLa
D5 GAAO0/IO00NDBOVO E17 GNDQ G8 GNDQ
D6 GAA1/1000PDBOVO E18 GBA2/1036PDB2V0 G9 I009NDBOV1
D7 GABO0/I001NDBOVO E19 |I042NDB2V0 G10 1009PDBOV
D8 I005PDBOVO E20 GND G 1013PDBOV2
D9 I010PDBOV1 E21 NC G12 1021PDBTVO
D10 I012PDBOV2 E22 NC G13 1025PDBTVO
D11 I016NDBOV2 F1 NC G4 1027NDB1VO
D12 I023NDB1V0 F2 I0131NDB7V1 G15 GNDQ
D13 1023PDB1V0 F3 I0131PDB7V1 G16 VcompLs
D14 I028NDB1V1 F4 I0133NDB7V1 G17 GBB2/1037PDB2VO
D15 I028PDB1V1 F5 I0134NDB7V1 G18 1039PDB2V0
D16 GBB1/I034PDB1V1 F6 VMV7 G19 1039NDB2VO
D17 GBAO/IO35NDB1V1 F7 VeepLa G20 1043PDB2V0
D18 GBA1/1035PDB1V1 F8 GAC0/I002NDBOVO G21 1043NDB2VO
D19 GND F9 GAC1/1002PDBOVO G22 NC
D20 NC F10 I015NDBOV?2 H1 NC
D21 NC F11 1015PDBOV2 H2 NC
D22 NC F12 I020PDB1V0 H3 Ve
E1 NC F13 I025NDB1V0 H4 10128NDB7V1
E2 NC F14 1027PDB1V0 H5 10129NDB7V1
E3 GND F15 GBCO0/I033NDB1V1 H6 10132NDB7V1
E4 GAB2/10133PDB7V F16 VcepLs H7 10130PDB7V1
1 7 Ve H8 VMVO
E5 GAA2/|o11 34PDB7V 18 1036NDE2V0 :190 \\//co:(())
e GNDQ F19 1042PDB2V0 ca
E7 GAB1/1001PDBOVO F20 NC H” e
- NC H12 I021NDB1V0
E8 I005NDBOVO
= NC H13 VceB1
E9 IO10NDBOV1 "™ VBl
E10 I012NDBOV2 G I0127NDB7V1 e Ve
G2 10127PDB7V1
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| ProASIC3E Packaging
0 O "A3PE3000-1FGG896"1 U I
484-Pin FBGA 484-Pin FBGA 484-Pin FBGA

Pin Number | A3PE600 Function Pin Number | A3PE600 Function Pin Number | A3PE600 Function
H16 GBC2/1038PDB2V0 K8 Ve B7 L21 1047NDB2V1
H17 1037NDB2V0 K9 Ve L22 1047PDB2V1
H18 I041NDB2V0 K10 GND M1 NC
H19 1041PDB2VO0 K11 GND M2 I0114NPB6V1
H20 Vce K12 GND M3 I0117NDB6V1
H21 NC K13 GND M4 GFA2/10117PDB6V1
H22 NC K14 Ve M5 GFA1/10118PDB6V1
J1 I0123NDB7V0 K15 VccB2 M6 Veepir
J2 I0123PDB7V0 K16 GCC1/I050PPB2V1 M7 I0116NDB6V1
J3 NC K17 I044NDB2V1 M8 GFB2/10116PDB6V1
J4 10124PDB7V0 K18 I044PDB2V1 M9 Vce
J5 I0125PDB7V0 K19 1049NPB2V1 M10 GND
J6 I0126PDB7V0 K20 1045NPB2V1 M11 GND
J7 I0130NDB7V1 K21 I048NDB2V1 M12 GND
J8 VccB7 K22 |I046NDB2V1 M13 GND
19 GND L1 NC M14 Vee
J10 Vce L2 10122PDB7V0 M15 GCB2/1054PPB3V0
Jn Ve L3 I0122NDB7V0 M16 GCA1/1052PPB3V0
J12 Ve L4 GFB0/I0O119NPB7V0 M17 GCC2/1055PPB3V0
J13 Vee L5 GFA0/I0118NDB6V M18 Veepie
J14 GND ! M19 GCA2/1053PDB3V0
J15 VB2 L6 GFB1/10119PPB7VO M20 I053NDB3V0
J16 |038NDB2V0 L7 VcowmpL M21 |056PDB3VO0
17 |O40NDB2V0 L8 GFC0/10120NPB7V0 M22 NC
J18 1040PDB2VO L9 Vee N1 I0114PPB6V1
J19 1045PPB2V 1 L10 GND N2 I0111NDB6V1
J20 NC L GND N3 NC
J21 1048PDB2V1 L12 GND N4 GFC2/10115PPB6V1
J22 1046PDB2V1 L13 GND N5 I0113PPB6V1
K1 I0121NDB7V0 L14 Vec N6 I0112PDB6V1
K2 I0121PDB7V0 L15 GCCONIOSONPB2VT N7 I0112NDB6V1
3 NC L16 GCB1/1051PPB2V1 NG Voot
2 15124NDEIV0 L17 GCAO0/I052NPB3V0 0 Vee
K5 I0125NDB7V0 L18 Vcompic N10 GND
K6 I0126NDB7V0 L19 GCBO/IOSTNPB2VT N11 GND
K7 GFC1/10120PPB7V0 L20 1049pPB2V1 N12 GND
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| Package Pin Assignments

0 [0 "A3PE3000-1FGG896"[] 11 [

484-Pin FBGA 484-Pin FBGA 484-Pin FBGA

Pin Number | A3PE600 Function Pin Number | A3PE600 Function Pin Number | A3PE600 Function
N13 GND RS I0106NDB6VO T19 GDA1/1067PDB3V1
N14 Vce R6 I0106PDB6VO T20 NC
N15 VB3 R7 GEC0/I0104NPB6V0 T21 |064PDB3V1
N16 IO54NPB3V0 R8 VMV5 T22 I062NDB3V1
N17 IO57NPB3V0 R9 VccB5 u1 NC
N18 IO55NPB3V0 R10 VccB5 u2 I0107PDB6VO
N19 |057PPB3V0 R11 IO84NDB5VO0 u3 I0107NDB6VO
N20 NC R12 I084PDB5V0 U4 GEB1/10103PDB6VO
N21 IO56NDB3VO0 R13 VB4 us GEBO0/I0103NDB6V
N22 I058PDB3V0 R14 VccB4 0
P1 NC R15 VMV3 ue vMVe
P2 I0111PDB6V1 R16 VcepLd el VecpLe
P3 I0115NPB6V1 R17 GDB1/I066PPB3V1 us 10101NPB5V2
P4 IO113NPB6V1 R18 GDC1/1065PDB3V1 Y9 1095PPBSVT
P5 I0109PPB6VO R19 I061NDB3V1 uto 1092PDBSV
P6 I0108PDB6VO R20 Vce vt I090PDBSV
P7 I0108NDB6VO R21 IO59NDB3VO ui2 1082PDBSVO
P8 VccB6 R22 I062PDB3V1 uts I076NDBAVI
” aND = NC u14 I076PDB4V1
P10 Vce T2 I0110NDB6VO uts vMva
P11 Vee T3 NC ute TeK
P12 Vce T4 I0105PDB6VO ut7 Veump
P13 Vce TS5 I0105NDB6VO u1s TRST
P14 GND T6 GEC1/10104PPB6V0 u19 GDAO/IO67NDB3VT
P15 VeciB3 ™7 Veomrie v20 Ne
P16 GDBO/IO66NPB3V1 T8 GNDQ u2i I064NDB3VT
P17 IO60NDB3V1 T9 GEA2/10101PPB5V2 v22 1063PDB3V1
P18 I060PDB3V1 T10 I092NDB5V1 Vi NC
P19 I061PDB3V1 T11 IO90NDB5V1 V2 NC
P20 NC T12 IO82NDB5VO0 V3 GND
P21 I059PDB3V0 T13 |074NDB4V1 va GEA1/10102PDB6VO
P22 IO58NDB3V0 T4 |074PDB4V1 Vs GEAY/ '01002ND86V
R1 NC T15 GNDQ Ve GNDQ
R2 |0110PDB6VO 16 VcowmpLD V7 GEC2/1099PDB5V2
R3 Ve 7 VitaG ;] I095NPB5V1
R4 I0109NPB6VO T18 GDC0/IO65NDB3V1
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ProASIC3E Packaging
0 O "A3PE3000-1FGG896"1 U I
484-Pin FBGA 484-Pin FBGA
Pin Number | A3PE600 Function Pin Number | A3PE600 Function
V9 I091NDB5V1 Y1 VccB6
V10 1091PDB5V1 Y2 NC
V11 I083NDB5V0 Y3 NC
V12 1083PDB5VO0 Y4 I098NDB5V2
V13 I077NDB4V1 Y5 GND
Vi4 I077PDB4V1 Y6 I094NDB5V1
V15 I069NDB4V0 Y7 I094PDB5V1
V16 GDB2/1069PDB4V0 Y8 Ve
V17 DI Y9 Ve
V18 GNDQ Y10 I089PDB5V0
V19 TDO Y11 I080PDB4V1
V20 GND Y12 I078NPB4V1
V21 NC Y13 NC
V22 I063NDB3V1 Y14 Ve
w1 NC Y15 Ve
W2 NC Y16 NC
W3 NC Y17 NC
w4 GND Y18 GND
W5 I0O100NDB5V2 Y19 NC
W6 GEB2/I0O100PDB5V2 Y20 NC
W7 I099NDB5V2 Y21 NC
w8 |IO88NDB5V0 Y22 VB3
w9 1088PDB5V0
W10 I0O89NDB5V0
W11 IO80NDB4V1
W12 I081NDB4V1
W13 1081PDB4V1
W14 I070NDB4V0
W15 GDC2/1070PDB4V0
W16 I068NDB4V0
w17 GDA2/I068PDB4V0
W18 TMS
W19 GND
W20 NC
W21 NC
W22 NC
v1.5 3-21
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| Package Pin Assignments

0 [0 "A3PE3000-1FGG896"[] 11 [

484-Pin FBGA 484-Pin FBGA 484-Pin FBGA
Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function
A1l GND AA15 NC B7 1010PDBOV1
A2 GND AA16 10117NDB4VO0 B8 I015NDBOV1
A3 VccBO AA17 I0117PDB4V0 B9 I017NDBOV2
A4 I0O05NDBOVO AA18 10115NDB4V0 B10 1020PDB0OV2
A5 1005PDBOVO AA19 I0115PDB4V0 B11 1029PDB0OV3
A6 I011NDBOV1 AA20 NC B12 I032NDB1V0
A7 1011PDBOV1 AA21 VB3 B13 I043NDB1V1
A8 1015PDBOV1 AA22 GND B14 NC
A9 1017PDB0OV2 AB1 GND B15 NC
A10 1027NDB0OV3 AB2 GND B16 I053NDB1V2
Al 1027PDB0OV3 AB3 VceB5 B17 I053PDB1V2
A12 1032PDB1V0 AB4 I0159NDB5V3 B18 1054PDB1V3
A13 1043PDB1V1 AB5 10159PDB5V3 B19 NC
A14 1047NDB1V1 AB6 10149NDB5V1 B20 NC
A15 1047PDB1V1 AB7 10149PDB5V1 B21 VB2
A16 IO51NDB1V2 AB8 10138NDB5V0 B22 GND
A17 I051PDB1V2 AB9 10138PDB5V0 C1 VceB7
A18 I054NDB1V3 AB10 NC c2 NC
A19 NC AB11 NC a3 NC
A20 Ve B1 AB12 10127NDB4V2 c4 NC
A21 GND AB13 I0127PDB4V2 c5 GND
A22 GND AB14 10125NDB4V1 C6 I007NDBOVO
AA1 GND AB15 I0125PDB4V1 c7 1007PDBOVO
AA2 VccB6 AB16 10122NDB4V1 c8 Ve
AA3 NC AB17 10122PDB4V1 c9 Ve
AA4 10161PDB5V3 AB18 NC C10 1020NDBOV2
AA5 I0155NDB5V2 AB19 NC c11 1029NDB0OV3
AA6 10155PDB5V2 AB20 VccB4 Cc12 NC
AA7 I0154NDB5V2 AB21 GND Cci13 NC
AA8 10154PDB5V2 AB22 GND c14 Ve
AA9 10143PDB5V1 B1 GND c15 Ve
AA10 I0143NDB5V1 B2 VccB7 C16 NC
AA11 10131PPB4V2 B3 NC c17 NC
AA12 I0129NDB4V2 B4 IO03NDBOVO ci18 GND
AA13 10129PDB4V2 B5 I003PDBOVO c19 NC
AA14 NC B6 IO10NDBOV1 C20 NC
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| ProASIC3E Packaging
0 O "A3PE3000-1FGG896"1 U I
484-Pin FBGA 484-Pin FBGA 484-Pin FBGA

Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function
C21 NC E13 I041NDB1V1 G5 10217PDB7V3
C22 VB2 E14 1041PDB1V1 G6 GAC2/10219PDB7V3
D1 NC E15 GBC1/I055PDB1V3 G7 VCOMPLA
D2 NC E16 GBBO0/IO56NDB1V3 G8 GNDQ
D3 NC E17 GNDQ G9 I019NDBOV2
D4 GND E18 GBAZ2/1058PDB2V0 G10 I019PDBOV2
D5 GAAO0/IO00NDBOVO E19 I063NDB2V0 G 1025PDBOV3
D6 GAA1/1000PDBOVO E20 GND G12 1033PDB1V0
D7 GABO/IO0TNDBOVO E21 I0O69NDB2V1 G13 1039PDB1V0
D8 1009PDBOV1 E22 NC G14 I045NDB1V1
D9 1013PDBOV1 F1 10218NPB7V3 G15 GNDQ
D10 1021PDBOV2 F2 10216NDB7V3 G16 VcompLB
D11 I031NDBOV3 F3 10216PDB7V3 G17 GBB2/I059PDB2V0
D12 1037NDB1V0O F4 10220NDB7V3 G18 1062PDB2V0
D13 1037PDB1VO0 F5 10221NDB7V3 G19 1062NDB2V0
D14 I049NDB1V2 F6 VMV7 G20 1071PDB2V2
D15 I049PDB1V2 F7 VeepLa G21 I071NDB2V2
D16 GBB1/1056PDB1V3 F8 GAC0/I002NDBOVO G22 NC
D17 GBAO0/IO57NDB1V3 F9 GAC1/I002PDBOVO H1 10209PSB7V2
D18 GBA1/1057PDB1V3 F10 1023NDB0OV2 H2 NC
D19 GND F11 1023PDB0OV2 H3 Ve
D20 NC F12 I035PDB1V0 H4 10214NDB7V3
D21 1069PDB2V1 F13 I039NDB1V0 H5 10217NDB7V3
D22 NC F14 I045PDB1V1 H6 I0219NDB7V3
E1 NC F15 GBCO/IO55NDB1V3 H7 10215PDB7V3
E2 |0218PPB7V3 F16 Veerts H8 VMVO
E3 GND F17 VMV2 H9 VccBO
E4 GAB2/10220PDB7V3 F18 IO58NDB2V0 H10 VccBO
E5 GAA2/10221PDB7V3 F19 1063PDB2V0 H11 1025NDB0OV3
E6 GNDQ F20 NC H12 I033NDB1V0
E7 GAB1/1001PDBOVO F21 NC H13 VccB1
E8 I009NDBOV1 F22 NC H14 VccB1
E9 I013NDBOV1 G1 10211NDB7V2 H15 VMV1
E10 1021NDBOV2 G2 10211PDB7V2 H16 GBC2/1060PDB2V0
E11 1031PDBOV3 G3 NC H17 I059NDB2V0
E12 I035NDB1V0 G4 10214PDB7V3 H18 I067NDB2V1
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| Package Pin Assignments

0 [0 "A3PE3000-1FGG896"[] 11 [

484-Pin FBGA 484-Pin FBGA 484-Pin FBGA

Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function
H19 1067PDB2V1 K11 GND M3 I0189NDB6V2
H20 Ve K12 GND M4 GFA2/I0189PDB6V2
H21 VMV2 K13 GND M5 GFA1/10190PDB6V2
H22 |074PSB2V2 K14 Vee M6 VeepLr
i) 10212NDB7V2 K15 VB2 M7 I0188NDB6V2
J2 10212PDB7V2 K16 GCC1/I085PPB2V3 M8 GFB2/I0188PDB6V2
3 VMV7 K17 I073NDB2V2 M9 Ve
J4 10206PDB7V1 K18 1073PDB2V2 M10 GND
J5 10204PDB7V1 K19 IO81NPB2V3 M11 GND
J6 10210PDB7V2 K20 I075NPB2V2 M12 GND
J7 I0215NDB7V3 K21 I077NDB2V2 M13 GND
18 VccB7 K22 I079NDB2V3 M14 Ve
J9 GND L1 NC M15 GCB2/I089PPB3V0
J10 Ve L2 10196PDB7V0 M16 GCA1/1087PPB3V0
J1 Ve L3 I0196NDB7V0 M17 GCC2/1090PPB3V0
J12 Vee L4 GFBO/IO191NPB7VO M18 Veepie
J13 Vee L5 GFA0/IO190NDB6V2 M19 GCA2/1088PDB3V0
114 GND L6 GFB1/10191PPB7V0 M20 I088NDB3V0
J15 VB2 L7 VCOMPLE M21 1093PDB3V0
J16 I1060NDB2VO L8 GFC0/I0192NPB7V0 M22 NC
J17 I065NDB2V1 L9 Ve N1 10185PPB6V?2
J18 1065PDB2V1 L10 GND N2 I0183NDB6V2
J19 I0O75PPB2V2 L11 GND N3 VMV6
J20 GNDQ L12 GND N4 GFC2/I10187PPB6V2
J21 I077PDB2V2 L13 GND N5 10184PPB6V2
J22 1079PDB2V3 L14 Ve N6 10186PDB6V2
K1 I0200NDB7V1 L15 GCCO0/I085NPB2V3 N7 I0186NDB6V2
K2 10200PDB7V1 L16 GCB1/1086PPB2V3 N8 VcciB6
K3 GNDQ L17 GCAO0/IO87NPB3V0 N9 Ve
K4 I0206NDB7V1 L18 VcompLc N10 GND
K5 10204NDB7V1 L19 GCB0/IO86NPB2V3 N11 GND
K6 10210NDB7V2 L20 1081PPB2V3 N12 GND
K7 GFC1/10192PPB7V0 L21 I083NDB2V3 N13 GND
K8 VcoB7 122 |083PDB2V3 N14 Vee
K9 Vee M1 GNDQ N15 VB3
K10 GND M2 IO185NPB6V2 N16 I089NPB3VO
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| ProASIC3E Packaging
0 O "A3PE3000-1FGG896"1 U I
484-Pin FBGA 484-Pin FBGA 484-Pin FBGA

Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function
N17 I091NPB3VO R9 VccB5 U1 10175PPB6V1
N18 I090NPB3VO R10 VccB5 u2 10173PDB6VO
N19 I091PPB3VO R11 I0135NDB5V0 u3 I0173NDB6V0
N20 GNDQ R12 10135PDB5V0 U4 GEB1/I0168PDB6V0
N21 I093NDB3V0 R13 VccB4 U5 GEBO0/IO168NDB6V0
N22 1095PDB3V1 R14 Vcc B4 ue VMV6
P1 NC R15 VMV3 u7 VeepLe
P2 |0183PDB6V2 R16 Veepio us I0166NPB5V3
P3 I0187NPB6V2 R17 GDB1/I0109PPB3V2 U9 10157PPB5V2
P4 I0184NPB6V2 R18 GDC1/10108PDB3V2 u10 10145PDB5V1
P5 10176PPB6V1 R19 I099NDB3V1 ut1 10141PDB5V0
P6 10182PDB6V1 R20 Ve u12 10139PDB5V0
P7 I0182NDB6V1 R21 I098NDB3V1 u13 I0121NDB4V1
P8 VccB6 R22 10101PDB3V1 u14 10121PDB4V1
P9 GND T1 NC u15 VMvVv4
P10 Ve T2 10177NDB6V1 u16 TCK
P11 Vce T3 NC u17 Vpump
P12 Ve T4 I0171PDB6VO u18 TRST
P13 Ve T5 10171NDB6V0O u19 GDAO0/IO110NDB3V
P14 GND T6 GEC1/10169PPB6VO 2
P15 VB3 T7 VcompLe b20 NC
P16 GDBO0/IO109NPB3V2 T8 GNDQ vt 10103NDB3V2
P17 I097NDB3V1 T9 GEA2/1I0166PPB5V3 u22 10105PDB3V2
P18 1097PDB3V1 T10 I0145NDB5V1 Vi NC
P19 1099PDB3V1 T11 I0141NDB5V0 V2 10175NPBEVT
P20 VMV3 T12 10139NDB5VO0 V3 GND
P21 1098PDB3V1 T13 I0119NDB4V1 va GEA1/10167PDB6VO
P22 I095NDB3V1 T14 I0119PDB4V1 Vs GEAONO167NDB6VO
R1 NC T15 GNDQ Ve GNDQ
= {5177PDBEVT — Vo V7 GEC2/10164PDB5V3
3 Voo — Vi V8 |0157NPB5V2
R4 10176NPB6V1 T18 GDC0/I0108NDB3V2 VI I015TNDB5V2
R5 I0174NDB6VO T19 GDA1/10110PDB3V2 vio 10151PDB5V2
R6 10174PDB6V0 T20 NC v 10137NDB5VO
R7 GECO/IO169NPB6V0O T21 I0103PDB3V2 Vi 10137PDB5VO
R8 VMV5 T22 I0101NDB3V1 Vi3 10123NDBAV1
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| Package Pin Assignments

0 [0 "A3PE3000-1FGG896"[] 11 [

484-Pin FBGA 484-Pin FBGA
Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function

V14 10123PDB4V1 Y6 10163NDB5V3
V15 10112NDB4V0 Y7 10163PDB5V3
V16 GDB2/I0112PDB4V0 Y8 Ve

V17 DI Y9 Vee

V18 GNDQ Y10 I0147PDB5V1
V19 TDO Y11 10133PDB4V2
V20 GND Y12 I0131NPB4V2
V21 NC Y13 NC

V22 I0105NDB3V2 Y14 Vee

w1 NC Y15 Vee

W2 NC Y16 NC

w3 NC Y17 NC

w4 GND Y18 GND

W5 I0165NDB5V3 Y19 NC

W6 GEB2/I0165PDB5V3 Y20 NC

W7 I0164NDB5V3 Y21 NC

w8 |0153NDB5V2 Y22 VB3
w9 I0153PDB5V2
w10 I0147NDB5V1
W11 10133NDB4V2
W12 I0130NDB4V2
W13 10130PDB4V2
W14 I0113NDB4V0
W15 GDC2/10113PDB4V0
W16 10111NDB4VO
W17 GDA2/10111PDB4V0
W18 TMS
W19 GND
W20 NC
w21 NC
w22 NC

Y1 VccB6

Y2 NC

Y3 NC

Y4 I0161NDB5V3

Y5 GND
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| ProASIC3E Packaging
0 O "A3PE3000-1FGG896"1 U I
484-Pin FBGA 484-Pin FBGA 484-Pin FBGA
Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function
A1l GND AA15 10170PDB4V2 B7 1014PDBOV1
A2 GND AA16 I0166NDB4V1 B8 I018NDBOV2
A3 VccBO AA17 I0166PDB4V 1 B9 I024NDBO0OV2
A4 IO10NDBOV1 AA18 I0160NDB4V0 B10 1034PDB0OV4
A5 I010PDBOV1 AA19 10160PDB4V0 B11 1040PDB0OV4
A6 I0O16NDBOV1 AA20 I0158NPB4V0 B12 I046NDB1V0
A7 I016PDBOV1 AA21 VB3 B13 IO54NDB1V1
A8 1018PDB0OV2 AA22 GND B14 I062NDB1V2
A9 1024PDB0OV2 AB1 GND B15 1062PDB1V2
A10 I028NDBOV3 AB2 GND B16 IO68NDB1V3
Al 1028PDB0OV3 AB3 VceiB5 B17 1068PDB1V3
A12 1046PDB1V0 AB4 10216NDB5V?2 B18 I072PDB1V3
A13 I054PDB1V1 AB5 10216PDB5V2 B19 I074PDB1V4
A14 IO56NDB1V1 AB6 10210NDB5V2 B20 I076NPB1V4
A15 I056PDB1V1 AB7 10210PDB5V2 B21 VB2
A16 I064NDB1V2 AB8 10208NDB5V1 B22 GND
A17 I064PDB1V2 AB9 10208PDB5V1 1 VceB7
A18 I0O72NDB1V3 AB10 I0197NDB5V0 c2 10303PDB7V3
A19 I074NDB1V4 AB11 I0197PDB5V0 a3 10305PDB7V3
A20 VccB1 AB12 10174NDB4V2 c4 I006NPBOVO
A21 GND AB13 10174PDB4V2 a5 GND
A22 GND AB14 I0172NDB4V2 c6 I0O12NDBOV1
AA1 GND AB15 10172PDB4V2 c7 I012PDBOV1
AA2 VccB6 AB16 I0168NDB4V1 c8 Ve
AA3 10228PDB5V4 AB17 10168PDB4V1 Q9 Ve
AA4 10224PDB5V3 AB18 10162NDB4V1 C10 I034NDB0OV4
AA5 10218NDB5V3 AB19 10162PDB4V1 C11 IO40NDBOV4
AA6 10218PDB5V3 AB20 VB4 c12 I048NDB1V0
AA7 10212NDB5V2 AB21 GND Cci13 1048PDB1VO0
AA8 10212PDB5V2 AB22 GND c14 Ve
AA9 10198PDB5V0 B1 GND C15 Ve
AA10 10198NDB5VO0 B2 VccB7 C16 I0O70NDB1V3
AA11 10188PPB4V4 B3 1006PPBOVO c17 I070PDB1V3
AA12 I0180NDB4V3 B4 IO08NDBOVO ci18 GND
AA13 10180PDB4V3 B5 1008PDBOVO c19 I076PPB1V4
AA14 I0170NDB4V2 B6 I014NDBOV1 C20 IO88NDB2V0

v1.5
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| Package Pin Assignments

0 [0 "A3PE3000-1FGG896"[] 11 [

484-Pin FBGA 484-Pin FBGA 484-Pin FBGA

Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function
Cc21 1094PPB2V1 E13 I0O58NDB1V2 G5 10297PDB7V2
C22 VB2 E14 1058PDB1V2 G6 GAC2/10307PDB7V4
D1 |0293PDB7V2 E15 GBC1/1079PDB1V4 G7 VcoMPLA
D2 I0303NDB7V3 E16 GBB0/IOS8ONDB1V4 G8 GNDQ
D3 I0305NDB7V3 E17 GNDQ G9 I026NDB0OV3
D4 GND E18 GBA2/I082PDB2V0 G10 1026PDBOV3
D5 GAAO0/IO00NDBOVO E19 I086NDB2V0 G11 I036PDBOV4
D6 GAA1/1000PDBOVO E20 GND G12 1042PDB1VO
D7 GABO/IO0TNDBOVO E21 I090NDB2V1 G13 I050PDB1V1
D8 1020PDB0OV2 E22 1098PDB2V2 G14 IO60NDB1V2
D9 1022PDB0OV2 F1 I0299NPB7V3 G15 GNDQ
D10 I030PDBOV3 F2 I0301NDB7V3 G16 VcoMmPLB
D11 I038NDB0OV4 F3 10301PDB7V3 G17 GBB2/I083PDB2V0
D12 I0O52NDB1V1 F4 I0308NDB7V4 G18 1092PDB2V1
D13 I052PDB1V1 F5 I0309NDB7V4 G19 I092NDB2V1
D14 IO66NDB1V3 F6 VMV7 G20 10102PDB2V2
D15 |I066PDB1V3 F7 VeepLa G21 I0102NDB2V2
D16 GBB1/I080PDB1V4 F8 GAC0/I002NDBOVO G22 I0105NDB2V2
D17 GBAO0/IO81NDB1V4 F9 GAC1/1002PDB0OVO H1 10286PSB7V1
D18 GBA1/1081PDB1V4 F10 1032NDB0OV3 H2 10291NPB7V2
D19 GND F11 1032PDB0OV3 H3 Ve
D20 1088PDB2V0 F12 1044PDB1VO0 H4 10295NDB7V2
D21 I090PDB2V1 F13 IO50NDB1V1 H5 10297NDB7V2
D22 I094NPB2V1 F14 1060PDB1V2 H6 I0307NDB7V4
E1 10293NDB7V2 F15 GBC0/I079NDB1V4 H7 10287PDB7V1
E2 I0299PPB7V3 F16 Veepis H8 VMVO
E3 GND F17 VMV2 H9 VccBO
E4 GAB2/I0308PDB7V4 F18 I082NDB2V0 H10 VccBO
E5 GAA2/I0309PDB7V4 F19 1086PDB2V0 H11 I036NDB0OV4
E6 GNDQ F20 1096PDB2V1 H12 I042NDB1V0
E7 GAB1/1001PDBOVO F21 I096NDB2V1 H13 VcqB1
E8 I020NDBOV2 F22 I098NDB2V2 H14 VccB1
E9 1022NDB0OV2 G1 10289NDB7V1 H15 VMV1
E10 IO30NDBOV3 G2 10289PDB7V1 H16 GBC2/1084PDB2V0
E11 I038PDB0OV4 G3 10291PPB7V2 H17 IO83NDB2V0
E12 I044NDB1V0 G4 10295PDB7V2 H18 I0100NDB2V2
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| ProASIC3E Packaging
0 O "A3PE3000-1FGG896"1 U I
484-Pin FBGA 484-Pin FBGA 484-Pin FBGA

Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function
H19 10100PDB2V2 K11 GND M3 10272NDB6V4
H20 Ve K12 GND M4 GFA2/I10272PDB6V4
H21 VMV2 K13 GND M5 GFA1/10273PDB6V4
H22 I0105PDB2V?2 K14 Vce M6 VcepLe
i) 10285NDB7V1 K15 VB2 M7 10271NDB6V4
J2 10285PDB7V1 K16 GCC1/10112PPB2V3 M8 GFB2/10271PDB6V4
J3 VMV7 K17 I0108NDB2V3 M9 Ve
J4 10279PDB7V0 K18 10108PDB2V3 M10 GND
J5 10283PDB7V1 K19 I0110NPB2V3 M11 GND
J6 10281PDB7V0 K20 I0106NPB2V3 M12 GND
J7 10287NDB7V1 K21 I0O109NDB2V3 M13 GND
J8 VccB7 K22 I0107NDB2V3 M14 Ve
J9 GND L1 10257PSB6V2 M15 GCB2/10116PPB3V0
J10 Ve L2 10276PDB7V0 M16 GCA1/10114PPB3V0
J1 Ve L3 10276NDB7V0 M17 GCC2/10117PPB3V0
J12 Vee L4 GFB0/I0274NPB7V0 M18 VeepLe
J13 Vee L5 GFA0/10273NDB6V4 M19 GCA2/10115PDB3V0
114 GND L6 GFB1/10274PPB7V0 M20 10115NDB3V0
J15 VB2 L7 VcoMPLF M21 10126PDB3V1
J16 I084NDB2VO0 L8 GFC0/10275NPB7V0 M22 10124PSB3V1
J17 I0104NDB2V2 L9 Ve N1 I0255PPB6V?2
J18 10104PDB2V2 L10 GND N2 10253NDB6V2
J19 10106PPB2V3 L11 GND N3 VMV6
J20 GNDQ L12 GND N4 GFC2/10270PPB6V4
J21 10109PDB2V3 L13 GND N5 10261PPB6V3
J22 10107PDB2V3 L14 Ve N6 10263PDB6V3
K1 10277NDB7V0 L15 GCCO/I0112NPB2V3 N7 10263NDB6V3
K2 10277PDB7V0 L16 GCB1/10113PPB2V3 N8 VccB6
K3 GNDQ L17 GCAO0/IO114NPB3V0 N9 Vee
K4 10279NDB7V0 L18 VcoMmPLC N10 GND
K5 10283NDB7V1 L19 GCBO0/IO113NPB2V3 N11 GND
K6 10281NDB7VO0 L20 10110PPB2V3 N12 GND
K7 GFC1/10275PPB7V0 L21 I0111NDB2V3 N13 GND
K8 VccB7 122 I0111PDB2V3 N14 Vce
K9 Vce M1 GNDQ N15 VcaB3
K10 GND M2 I0255NPB6V2 N16 10116NPB3V0
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| Package Pin Assignments

0 [0 "A3PE3000-1FGG896"[] 11 [

484-Pin FBGA 484-Pin FBGA 484-Pin FBGA

Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function
N17 10132NPB3V2 R9 VccB5 U1 10240PPB6VO
N18 10117NPB3V0 R10 VccB5 u2 10238PDB6VO
N19 10132PPB3V2 R11 I0196NDB5V0 u3 10238NDB6V0
N20 GNDQ R12 10196PDB5V0 U4 GEB1/10235PDB6V0
N21 10126NDB3V1 R13 VccB4 U5 GEBO0/I0235NDB6V0
N22 10128PDB3V1 R14 Vcc B4 ue VMV6
P1 10247PDB6V1 R15 VMV3 u7 VcepLE
P2 10253PDB6V2 R16 VeerLp us I0233NPB5V4
P3 10270NPB6V4 R17 GDB1/10152PPB3V4 U9 10222PPB5V3
P4 1026 1TNPB6V3 R18 GDC1/10151PDB3V4 u10 10206PDB5V1
P5 10249PPB6V1 R19 I0138NDB3V3 Uil 10202PDB5V1
P6 10259PDB6V3 R20 Ve u12 10194PDB5V0
P7 10259NDB6V3 R21 I0130NDB3V2 u13 10176NDB4V2
P8 VccB6 R22 10134PDB3V2 u14 10176PDB4V2
P9 GND T1 10243PPB6V1 u1s VMV4
P10 Ve T2 10245NDB6V1 u16 TCK
P11 Ve T3 |0243NPB6V1 u17 Vpump
P12 Ve T4 10241PDB6V0 u18 TRST
P13 Ve T5 10241NDB6VO u19 GDAO0/I0153NDB3V4
P14 GND T6 GEC1/10236PPB6VO u20 10144NDB3V3
P15 VB3 T7 VCOMPLE u21 I0140NDB3V3
P16 GDBO0/IO152NPB3V4 T8 GNDQ u22 10142PDB3V3
P17 I0136NDB3V2 T9 GEA2/10233PPB5V4 Vi1 10239PDB6V0
P18 10136PDB3V2 T10 I0206NDB5V1 V2 10240NPB6V0O
P19 10138PDB3V3 T11 10202NDB5V1 V3 GND
P20 VMV3 T12 10194NDB5VO0 V4 GEA1/10234PDB6VO
P21 10130PDB3V2 T13 I0186NDB4V4 V5 GEA0/I0234NDB6V0
P22 10128NDB3V1 T14 10186PDB4V4 V6 GNDQ
R1 10247NDB6V1 T15 GNDQ V7 GEC2/10231PDB5V4
R2 10245PDB6V 1 T16 VcoMPLD V8 10222NPB5V3
R3 Ve T17 ViTAG V9 10204NDB5V1
R4 10249NPB6V1 T18 GDCO0/I0151NDB3V4 V10 10204PDB5V1
R5 10251NDB6V2 T19 GDA1/10153PDB3V4 V11 I0195NDB5VO0
R6 10251PDB6V2 T20 10144PDB3V3 V12 10195PDB5V0
R7 GECO0/I0236NPB6V0 T21 10140PDB3V3 V13 10178NDB4V3
R8 VMV5 T22 I0134NDB3V2 V14 10178PDB4V3
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| ProASIC3E Packaging
0 O "A3PE3000-1FGG896"1 U I
484-Pin FBGA 484-Pin FBGA
Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function

V15 10155NDB4V0 Y7 10220PDB5V3
V16 GDB2/10155PDB4V0 Y8 Ve

V17 DI Y9 Ve

V18 GNDQ Y10 10200PDB5V0
V19 TDO Y11 10192PDB4V4
V20 GND Y12 I0188NPB4V4
V21 10146PDB3V4 Y13 10187PSB4V4
V22 10142NDB3V3 Y14 Ve

w1 I0239NDB6VO Y15 Ve

W2 10237PDB6V0 Y16 I0164NDB4V1
W3 10230PSB5V4 Y17 10164PDB4V1
w4 GND Y18 GND

W5 10232NDB5V4 Y19 I0158PPB4V0
W6 GEB2/10232PDB5V4 Y20 10150PDB3V4
W7 10231NDB5V4 Y21 I0148NPB3V4
ws I0214NDB5V2 Y22 VB3
w9 10214PDB5V2
W10 10200NDB5V0
W11 10192NDB4V4
W12 10184NDB4V3
W13 10184PDB4V3
W14 I0156NDB4V0
W15 GDC2/10156PDB4V0
W16 10154NDB4V0
w17 GDAZ2/I0154PDB4V0
W18 TMS
W19 GND
W20 I0150NDB3V4
W21 I0146NDB3V4
W22 10148PPB3V4

Y1 VccB6

Y2 10237NDB6VO

Y3 10228NDB5V4

Y4 10224NDB5V3

Y5 GND

Y6 10220NDB5V3
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| Package Pin Assignments

0 [0 "A3PE3000-1FGG896"[] 11 [
676-Pin FBGA
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Note: This is the bottom view of the package.
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Note

For Package Manufacturing and Environmental information, visit the Resource Center at

http://www.actel.com/products/solutions/package/docs.aspx.
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| ProASIC3E Packaging
0 O "A3PE3000-1FGG896"1 U I
676-Pin FBGA 676-Pin FBGA 676-Pin FBGA
Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function
A1l GND AA11 I0153NDB5V2 AB21 TCK
A2 GND AA12 10147NDB5V1 AB22 TRST
A3 GAAO0/IO00ONDBOVO AA13 I0139NDB5V0 AB23 GDCO0/I0O108NDB3V2
A4 GAA1/I000PDBOVO AA14 I0137NDB5V0 AB24 GDC1/10108PDB3V2
A5 IO06NDBOVO AA15 10123NDB4V1 AB25 I0104NDB3V2
A6 IO09NDBOV1 AA16 10123PDB4V1 AB26 10104PDB3V2
A7 IO09PDBOV1 AA17 I0117NDB4V0 AC1 10170PDB6V0
A8 I014NDBOV1 AA18 10117PDB4V0 AC2 GEBO/IO168NPB6VO
A9 I014PDBOV1 AA19 GDB2/10112PDB4V0 AC3 I10166NPB5V3
A10 I022NDBO0OV2 AA20 GNDQ AC4 GNDQ
A1l 1022PDB0OV2 AA21 TDO AC5 GND
A12 I026NDBOV3 AA22 GND AC6 10160PDB5V3
A13 1026PDBOV3 AA23 GND AC7 10161PDB5V3
Al4 IO30NDBOV3 AA24 I0102NDB3V1 AC8 10154PDB5V2
A15 I030PDBOV3 AA25 10102PDB3V1 AC9 GND
A16 I034NDB1V0 AA26 I098NDB3V1 AC10 I0150NDB5V1
A17 1034PDB1VO0 AB1 I0174NDB6V0 AC11 I0155NDB5V2
A18 I038NDB1V0 AB2 I0171NDB6V0O AC12 10142NDB5V0
A19 I038PDB1V0 AB3 GEB1/I0168PPB6V0 AC13 I0138NDB5V0
A20 1041PDB1V1 AB4 GEAO0/I0167NPB6VO AC14 10138PDB5V0
A21 |044PDB1V1 AB5 VeepLe AC15 |0132NDB4V2
A22 I049PDB1V2 ABG6 GND AC16 I0129NDB4V2
A23 I0O50PDB1V2 AB7 GND AC17 I0121NDB4V1
A24 GBC1/I055PDB1V3 AB8 I0156NDB5V2 AC18 10119PDB4V1
A25 GND AB9 I0156PDB5V2 AC19 10118NDB4V0
A26 GND AB10 10150PDB5V1 AC20 10118PDB4V0
AA1 10174PDB6V0 AB11 I0155PDB5V2 AC21 10114PPB4V0
AA2 10171PDB6VO AB12 10142PDB5V0 AC22 TMS
AA3 GEA1/10167PPB6VO AB13 I0135NDB5V0 AC23 VitaG
AA4 GECO0/I0169NPB6V0 AB14 I0135PDB5V0 AC24 VMV3
AA5 VcoMPLE AB15 10132PDB4V2 AC25 I0106NDB3V2
AA6 GND AB16 10129PDB4V2 AC26 10106PDB3V2
AA7 10165NDB5V3 AB17 10121PDB4V1 AD1 10170NDB6VO
AA8 GEB2/I0165PDB5V3 AB18 I0119NDB4V1 AD2 GEA2/10166PPB5V3
AA9 10163PDB5V3 AB19 I0112NDB4V0 AD3 VMV5
AA10 I0159NDB5V3 AB20 VMV4 AD4 GEC2/I0164PDB5V3
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676-Pin FBGA 676-Pin FBGA 676-Pin FBGA

Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function
AD5 10162PDB5V3 AE15 10134NDB4V2 AF25 GND
AD6 10160NDB5V3 AE16 10133NDB4V2 AF26 GND
AD7 I0161NDB5V3 AE17 I0127NDB4V2 B1 GND
ADS8 10154NDB5V2 AE18 I0130NDB4V2 B2 GND
AD9 10148PDB5V1 AE19 I0126NDB4V1 B3 GND
AD10 10151PDB5V2 AE20 10124NDB4V1 B4 GND
AD11 10144PDB5V1 AE21 I0120NDB4V1 B5 I006PDBOVO
AD12 10140PDB5VO AE22 10116PDB4V0 B6 I004NDBOVO
AD13 10143PDB5V1 AE23 GDC2/10113PDB4V0 B7 I007NDBOV0O
AD14 10141PDB5V0 AE24 GDA2/10111PDB4V0 B8 IO11NDBOV1
AD15 10134PDB4V2 AE25 GND B9 IO10NDBOV1
AD16 10133PDB4V2 AE26 GND B10 I016NDBOV2
AD17 10127PDB4V2 AF1 GND B11 I020NDBOV2
AD18 10130PDB4V2 AF2 GND B12 1024NDB0OV3
AD19 10126PDB4V1 AF3 GND B13 I023NDB0OV2
AD20 10124PDB4V1 AF4 GND B14 I028NDBOV3
AD21 10120PDB4V1 AF5 I0158NPB5V2 B15 I031NDBOV3
AD22 10114NPB4V0 AF6 I0157NPB5V2 B16 1032PDB1V0
AD23 TDI AF7 I0152NPB5V2 B17 1036PDB1V0
AD24 GNDQ AF8 I0146NDB5V1 B18 1037PDB1V0
AD25 GDAO0/IO110NDB3V2 AF9 I0146PDB5V1 B19 I042NPB1V1
AD26 GDA1/I0110PDB3V2 AF10 I0149NDB5V1 B20 I041NDB1V1
AE1 GND AF11 10149PDB5V1 B21 I044NDB1V1
AE2 GND AF12 I0145NDB5V1 B22 I049NDB1V2
AE3 GND AF13 10145PDB5V1 B23 IO50NDB1V2
AE4 10164NDB5V3 AF14 10136NDB5V0 B24 GBCO0/IO55NDB1V3
AES5 10162NDB5V3 AF15 10136PDB5V0 B25 GND
AE6 I0158PPB5V2 AF16 I0131NDB4V2 B26 GND
AE7 I0157PPB5V2 AF17 I0131PDB4V2 C1 GND
AE8 I0152PPB5V2 AF18 10128NDB4V2 c2 GND
AE9 10148NDB5V1 AF19 10128PDB4V2 a GND
AE10 I0151NDB5V2 AF20 10122NDB4V1 c4 GND
AE11 10144NDB5V1 AF21 10122PDB4V1 c5 GAA2/10221PDB7V3
AE12 I0140NDB5V0 AF22 I0116NDB4V0 C6 1004PDBOVO
AE13 10143NDB5V1 AF23 I0113NDB4V0 c7 I007PDBOVO
AE14 I0141NDB5V0 AF24 I0111NDB4V0 Cc8 I011PDBOV1
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676-Pin FBGA 676-Pin FBGA 676-Pin FBGA
Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function
9 I010PDBOV1 D19 1045PDB1V1 F3 10213NDB7V2
Cc10 1016PDB0OV2 D20 1046PPB1V1 F4 10213PDB7V2
C11 1020PDB0OV2 D21 1048PPB1V2 F5 GND
c12 1024PDB0OV3 D22 GBAO/IO57NPB1V3 F6 Veera
c13 1023PDB0OV2 D23 GNDQ F7 GABO/IO0TNDBOVO
c14 1028PDBOV3 D24 GBB1/1056PPB1V3 F8 GNDQ
C15 I031PDBOV3 D25 GBB2/I059PDB2V0 F9 I003PDBOVO
C16 I032NDB1VO0 D26 I059NDB2VO0 F10 1013PDBOV1
c17 I036NDB1V0 E1 10212PDB7V2 F11 I015PDBOV1
c18 I037NDB1V0 E2 I0211NDB7V2 F12 I019PDB0OV2
c19 IO45NDB1V1 E3 10211PDB7V2 F13 1021PDB0OV2
Cc20 1042PPB1V1 E4 I0220NPB7V3 F14 I027NDBOV3
c21 I046NPB1V1 E5 GNDQ F15 I035PDB1V0
C22 I048NPB1V2 E6 GAB2/I0220PPB7V3 F16 I039NDB1VO0
c23 GBBO/IO56NPB1V3 E7 GAB1/I001PDBOVO F17 I051PDB1V2
24 VMV1 E8 1005PDBOVO F18 I053PDB1V2
c25 GBC2/1060PDB2V0 E9 IO08NDBOV1 F19 I054PDB1V3
C26 IO60NDB2V0 E10 1012PDBOV1 F20 VMV2
D1 10218NDB7V3 E11 1018PDBOV2 F21 VcomPLB
D2 10218PDB7V3 E12 1017PDB0OV2 F22 1061PDB2V0
D3 GND E13 1025PDB0OV3 F23 I061NDB2V0
D4 VMV7 E14 1029PDB0OV3 F24 I066PDB2V1
D5 10221NDB7V3 E15 1033PDB1VO0 F25 I066NDB2V1
D6 GAC0/I002NDBOVO E16 I040NDB1V1 F26 I068NDB2V1
D7 GAC1/1002PDB0OVO E17 1043PDB1V1 G1 10203NPB7V1
D8 IO05NDBOVO E18 1047NDB1V1 G2 10207NDB7V2
D9 I008PDBOV1 E19 I054NDB1V3 G3 10207PDB7V2
D10 IO12NDBOV1 E20 I052NDB1V2 G4 10216NDB7V3
D11 IO18NDBOV2 E21 1052PDB1V2 G5 10216PDB7V3
D12 I0O17NDBOV2 E22 Vcepis G6 VcompLA
D13 I025NDB0OV3 E23 GBA1/I057PPB1V3 G7 VMVO0
D14 I029NDBO0OV3 E24 1063PDB2V0 G8 Ve
D15 I0O33NDB1VO E25 1063NDB2V0 G9 I003NDBOVO
D16 I040PDB1V1 E26 1068PDB2V1 G10 I013NDBOV1
D17 IO43NDB1V1 F1 I0212NDB7V2 G11 IO15NDBOV1
D18 1047PDB1V1 F2 10203PPB7V1 G12 I0O19NDBOV2
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676-Pin FBGA 676-Pin FBGA 676-Pin FBGA

Pin Number | A3PE1500 Function Pin Number [ A3PE1500 Function Pin Number | A3PE1500 Function
G13 I021NDBOV2 H23 1069PDB2V1 K7 10217NDB7V3
G14 1027PDB0OV3 H24 1076PDB2V2 K8 VccB7
G15 IO35NDB1V0 H25 I076NDB2V2 K9 Ve
G16 I039PDB1V0 H26 I078NDB2V2 K10 GND
G17 IO51NDB1V2 1 I0197NDB7V0 K11 GND
G18 IO53NDB1V2 12 10197PDB7V0 K12 GND
G19 VcqB1 13 VMV7 K13 GND
G20 GBA2/1058PPB2V0 J4 10215NDB7V3 K14 GND
G21 GNDQ J5 10215PDB7V3 K15 GND
G22 I064NDB2V1 J6 10214PDB7V3 K16 GND
G23 1064PDB2V1 17 10214NDB7V3 K17 GND
G24 I072PDB2V2 J8 VccB7 K18 Ve
G25 I072NDB2V2 J9 Ve K19 VB2
G26 I078PDB2V2 J10 Ve K20 1065PDB2V1
H1 10208NDB7V2 J11 Ve K21 I0O65NDB2V1
H2 10208PDB7V2 J12 Ve K22 I074PDB2V2
H3 10209NDB7V2 J13 Vee K23 I074NDB2V2
H4 10209PDB7V2 J14 Ve K24 I075PDB2V2
H5 10219NDB7V3 J15 Ve K25 I075NDB2V2
H6 GAC2/10219PDB7V3 J16 Ve K26 1084PDB2V3
H7 VccB7 17 Vee L1 I0195NDB7V0
H8 Vee )18 Vee L2 I0198PPB7V0
H9 VccBO J19 VB2 L3 GNDQ
H10 V¢ BO J20 1062PDB2V0 L4 10201PDB7V1
H11 V¢ BO 21 I062NDB2V0 L5 10201NDB7V1
H12 VccBO J22 I070NDB2V1 L6 10210NDB7V2
H13 VccBO J23 I069NDB2V1 L7 10210PDB7V2
H14 VBT 124 VMV2 L8 VccB7
H15 VccB1 25 I080PDB2V3 L9 Vee
H16 VcqB1 126 I0O80NDB2V3 L10 GND
H17 VcqB1 K1 I0195PDB7V0 L11 GND
H18 VccB1 K2 I0199NDB7V1 L12 GND
H19 Ve K3 10199PDB7V1 L13 GND
H20 Ve K4 I0205NDB7V1 L14 GND
H21 I058NPB2V0 K5 10205PDB7V1 L15 GND
H22 I070PDB2V1 K6 10217PDB7V3 L16 GND
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676-Pin FBGA 676-Pin FBGA 676-Pin FBGA

Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function
L17 GND N1 GFBO/IO191NPB7VO P11 GND
L18 Vee N2 VCOMPLE P12 GND
L19 VB2 N3 GFB1/10191PPB7V0 P13 GND
L20 I067PDB2V1 N4 I0196PDB7V0 P14 GND
L21 1067NDB2V1 N5 GFA0/I0190NDB6V2 P15 GND
L22 I071PDB2V2 N6 10200PDB7V1 P16 GND
L23 I071NDB2V2 N7 I0200NDB7V1 P17 GND
L24 GNDQ N8 VcaB7 P18 Vee
L25 |I082PDB2V3 N9 Vce P19 VB3
L26 1084NDB2V3 N10 GND P20 GCC0/I085NDB2V3
M1 I0198NPB7V0 N11 GND P21 GCC1/1085PDB2V3
M2 10202PDB7V1 N12 GND P22 GCB1/1086PPB2V3
M3 10202NDB7V1 N13 GND P23 IO88NPB3V0
M4 10206NDB7V1 N14 GND P24 GCA1/1087PDB3V0
M5 I0206PDB7V1 N15 GND P25 VcepLe
M6 I0204NDB7V1 N16 GND P26 VcoMPLC
M7 10204PDB7V1 N17 GND R1 I0189NDB6V2
M8 VccB7 N18 Ve R2 10185PDB6V2
M9 Ve N19 VB2 R3 10187NPB6V2
M10 GND N20 1079PDB2V3 R4 I0193NPB7V0
M11 GND N21 I079NDB2V3 R5 GFC2/10187PPB6V2
M12 GND N22 GCA2/1088PPB3V0 R6 GFC1/10192PDB7V0
M13 GND N23 I081NPB2V3 R7 GFCO0/10192NDB7V0
M14 GND N24 GCA0/I087NDB3V0 R8 VccB6
M15 GND N25 GCBO0/IO86NPB2V3 R9 Ve
M16 GND N26 I083NDB2V3 R10 GND
M17 GND P1 GFA2/10189PDB6V2 R11 GND
M18 Vce P2 VcepLe R12 GND
M19 VccB2 P3 10193PPB7V0 R13 GND
M20 I0O73NDB2V2 P4 I0196NDB7V0 R14 GND
M21 I073PDB2V2 P5 GFA1/10190PDB6V2 R15 GND
M22 1081PPB2V3 P6 10194PDB7V0 R16 GND
M23 1077PDB2V2 P7 10194NDB7V0 R17 GND
M24 |I077NDB2V2 P8 VccB6 R18 Vce
M25 IO82NDB2V3 P9 Vce R19 VcaB3
M26 I083PDB2V3 P10 GND R20 NC
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676-Pin FBGA 676-Pin FBGA 676-Pin FBGA

Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function
R21 I0O89NDB3VO0 (V1) 10182PDB6V1 V15 Ve
R22 GCB2/I089PDB3V0 V]9 10178PDB6V1 V16 Ve
R23 IO90NDB3V0 u7 I0178NDB6V1 V17 Ve
R24 GCC2/1090PDB3V0 U8 VccB6 V18 Ve
R25 I091PDB3V0 U9 Ve V19 VB3
R26 I091NDB3V0 u10 GND V20 10107PDB3V2
T 10186PDB6V2 ut1 GND V21 I0107NDB3V2
T2 10185NDB6V2 u12 GND V22 10103NDB3V2
T3 GNDQ u13 GND V23 10103PDB3V2
T4 10180PDB6V1 ui4 GND V24 VMV3
T5 I0180NDB6V1 u15 GND V25 I095NDB3V1
T6 10188NDB6V2 u1e GND V26 1094PDB3V0
T7 GFB2/I0188PDB6V2 u17 GND w1 I0179NDB6V1
T8 VccB6 u18 Ve W2 10179PDB6V1
T9 Vee u19 VB3 w3 I0177NDB6V1
T10 GND u20 NC w4 10177PDB6V1
T11 GND u21 I0101NDB3V1 W5 10172PDB6V0
T12 GND u22 10101PDB3V1 Wé I0172NDB6VO0
T13 GND uz23 I092NDB3V0 w7 Ve
T14 GND u24 1092PDB3V0 W8 Ve
T15 GND u2s I095PDB3V1 w9 VccB5
T16 GND u26 I093NPB3VO W10 VccB5
T17 GND V1 10183PDB6V2 W11 VeeB5
T18 Ve V2 I0183NDB6V2 w12 VccB5
T19 VB3 V3 VMV6 w13 VccB5
T20 1099PDB3V1 V4 10181PDB6V1 W14 Vcc B4
T21 IO99NDB3V1 V5 I0181NDB6V1 W15 VccB4
T22 I097PDB3V1 V6 I0176PDB6V 1 W16 VccB4
T23 I097NDB3V1 V7 I0176NDB6V1 W17 VB4
T24 GNDQ V8 VccB6 w18 Vcc B4
T25 I093PPB3V0 V9 Ve w19 Ve
T26 NC V10 Vce W20 VB3
U1 10186NDB6V2 V11 Ve W21 GDB0/IO109NDB3V2
u2 10184NDB6V2 V12 Ve W22 GDB1/10109PDB3V2
us3 10184PDB6V2 V13 Ve w23 I0105NDB3V2
U4 I0182NDB6V1 V14 Vee w24 10105PDB3V2
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676-Pin FBGA
Pin Number | A3PE1500 Function

W25 1096PDB3V1
W26 I094NDB3VO0
Y1 10175NDB6V1
Y2 10175PDB6V1
Y3 10173NDB6VO
Y4 10173PDB6VO
Y5 GEC1/10169PPB6VO
Y6 GNDQ

Y7 VMV6

Y8 VcoB5

Y9 10163NDB5V3
Y10 10159PDB5V3
Y11 10153PDB5V2
Y12 10147PDB5V1
Y13 10139PDB5V0
Y14 10137PDB5VO0
Y15 10125NDB4V1
Y16 10125PDB4V1
Y17 10115NDB4V0
Y18 10115PDB4V0
Y19 Vee

Y20 Veump
Y21 VcompLp
Y22 Veepip
Y23 I0100NDB3V1
Y24 10100PDB3V1
Y25 I096NDB3V1
Y26 1098PDB3V1

ProASIC3E Packaging

3-39



| Package Pin Assignments

0 [0 "A3PE3000-1FGG896"[] 11 [
896-Pin FBGA

YAt
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Note: This is the bottom view of the package.
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Note

For Package Manufacturing and Environmental information, visit the Resource Center at

http://www.actel.com/products/solutions/package/docs.aspx.
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896-Pin FBGA 896-Pin FBGA 896-Pin FBGA

Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function
A2 GND AA9 GEB1/10235PPB6VO0 AB15 10198PDB5V0
A3 GND AA10 Ve AB16 10192NDB4V4
A4 I014NPBOV1 AAT1 10226PPB5V4 AB17 10192PDB4V4
A5 GND AA12 VccB5 AB18 10178NDB4V3
A6 I007NPBOVO AA13 VceiB5 AB19 10178PDB4V3
A7 GND AA14 VccB5 AB20 10174NDB4V?2
A8 IO09NDBOV1 AA15 VccB5 AB21 10162NPB4V1
A9 I017NDBOV?2 AA16 VccB4 AB22 Vce
A10 I017PDBOV2 AA17 VccB4 AB23 Veerlp
A1 I021NDBOV?2 AA18 VccB4 AB24 VccB3
A12 I021PDB0OV2 AA19 VccB4 AB25 10150PDB3V4
A13 I033NDBOV4 AA20 10174PDB4V2 AB26 10148PDB3V4
A14 I033PDB0OV4 AA21 Ve AB27 I0147NDB3V4
A15 IO35NDB0OV4 AA22 10142NPB3V3 AB28 10145PDB3V3
A16 I035PDB0OV4 AA23 I0144NDB3V3 AB29 10143PDB3V3
A17 IO41NDB1V0 AA24 10144PDB3V3 AB30 10137PDB3V2
A18 I043NDB1V0 AA25 I0146NDB3V4 AC1 10254PDB6V2
A19 I043PDB1V0 AA26 10146PDB3V4 AC2 10254NDB6V2
A20 I0O45NDB1V0 AA27 10147PDB3V4 AC3 10240PDB6V0
A21 1045PDB1V0 AA28 I0139NDB3V3 AC4 GEC1/10236PDB6VO
A22 IO57NDB1V2 AA29 I0139PDB3V3 AC5 10237PDB6V0
A23 I057PDB1V2 AA30 I0133NDB3V2 AC6 10237NDB6V0
A24 GND AB1 I0256NDB6V2 AC7 VCOMPLE
A25 I069PPB1V3 AB2 10244PDB6V1 AC8 GND
A26 GND AB3 10244NDB6V1 AC9 10226NPB5V4
A27 GBC1/1079PPB1V4 AB4 10241PDB6VO AC10 10222NDB5V3
A28 GND AB5 10241NDB6V0 AC11 10216NPB5V2
A29 GND ABG6 10243NPB6V1 AC12 10210NPB5V2
AA1 10256PDB6V?2 AB7 VcciB6 AC13 10204NDB5V1
AA2 10248PDB6V 1 AB8 VcepLE AC14 10204PDB5V1
AA3 10248NDB6V1 AB9 Ve AC15 10194NDB5V0
AA4 10246NDB6V1 AB10 10222PDB5V3 AC16 10188NDB4V4
AA5 GEA1/10234PDB6VO AB11 10218PPB5V3 AC17 10188PDB4V4
AA6 GEA0/I0234NDB6V0 AB12 10206NDB5V1 AC18 I0182PPB4V3
AA7 10243PPB6V1 AB13 10206PDB5V1 AC19 I0170NPB4V2
AA8 10245NDB6V1 AB14 I0198NDB5V0 AC20 10164NDB4V1
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896-Pin FBGA 896-Pin FBGA 896-Pin FBGA

Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function
AC21 10164PDB4V1 AD27 GDAO/IO153NDB3V4 AF3 VccB6
AC22 10162PPB4V1 AD28 GDCO0/I0151NDB3V4 AF4 10220NPB5V3
AC23 GND AD29 GDC1/I0151PDB3V4 AF5 Ve
AC24 VCOMPLD AD30 GND AF6 10228NDB5V4
AC25 I0150NDB3V4 AE1 10242PPB6V1 AF7 VceB5
AC26 I0148NDB3V4 AE2 Ve AF8 10230PDB5V4
AC27 GDA1/10153PDB3V4 AE3 10239PDB6V0 AF9 10229NDB5V4
AC28 10145NDB3V3 AE4 10239NDB6VO AF10 10229PDB5V4
AC29 10143NDB3V3 AES5 VMV6 AF11 10214PPB5V2
AC30 I0137NDB3V2 AE6 GND AF12 10208NDB5V1
AD1 GND AE7 GNDQ AF13 10208PDB5V1
AD2 10242NPB6V1 AE8 10230NDB5V4 AF14 10200PDB5V0
AD3 10240NDB6VO0 AE9 10224NPB5V3 AF15 I0196NDB5V0
AD4 GEC0/I0236NDB6V0 AE10 10214NPB5V2 AF16 10186NDB4V4
AD5 VccB6 AE11 10212NDB5V2 AF17 10186PDB4V4
ADG6 GNDQ AE12 10212PDB5V2 AF18 I0180NDB4V3
AD7 Ve AE13 10202NPB5V1 AF19 10180PDB4V3
AD8 VMV5 AE14 I0200NDB5V0 AF20 I0168NDB4V1
AD9 VccB5 AE15 10196PDB5V0 AF21 10168PDB4V1
AD10 10224PPB5V3 AE16 I0190NDB4V4 AF22 10160NDB4VO
AD11 10218NPB5V3 AE17 10184PDB4V3 AF23 10158NPB4V0
AD12 10216PPB5V2 AE18 I0184NDB4V3 AF24 VccB4
AD13 10210PPB5V2 AE19 10172PDB4V2 AF25 10154NPB4V0
AD14 10202PPB5V1 AE20 I0172NDB4V2 AF26 Ve
AD15 10194PDB5V0 AE21 I0166NDB4V1 AF27 TDO
AD16 10190PDB4V4 AE22 10160PDB4V0 AF28 VB3
AD17 10182NPB4V3 AE23 GNDQ AF29 GNDQ
AD18 I0176NDB4V2 AE24 VMV4 AF30 GND
AD19 10176PDB4V2 AE25 GND AG1 10238NPB6V0
AD20 10170PPB4V2 AE26 GDBO0/IO152NDB3V4 AG2 Ve
AD21 10166PDB4V1 AE27 GDB1/10152PDB3V4 AG3 10232NPB5V4
AD22 VccB4 AE28 VMV3 AG4 GND
AD23 TCK AE29 Ve AG5 10220PPB5V3
AD24 Ve AE30 10149PDB3V4 AG6 10228PDB5V4
AD25 TRST AF1 GND AG7 10231NDB5V4
AD26 VB3 AF2 10238PPB6VO AGS8 GEC2/10231PDB5V4
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AG9 10225NPB5V3 AH15 I0195NDB5VO0 AJ21 10173PDB4V2
AG10 10223NPB5V3 AH16 I0185NDB4V3 AJ22 10163NDB4V1
AG11 10221PDB5V3 AH17 10185PDB4V3 AJ23 10163PDB4V1
AG12 10221NDB5V3 AH18 I0181PDB4V3 AJ24 10167NPB4V1
AG13 10205NPB5V1 AH19 I0177NDB4V2 AJ25 Vee
AG14 I0199NDB5V0 AH20 10171NPB4V2 AJ26 10156NPB4V0
AG15 10199PDB5V0 AH21 I0165PPB4V1 AJ27 Ve
AG16 10187NDB4V4 AH22 10161PPB4V0 AJ28 TMS
AG17 10187PDB4V4 AH23 I0157NDB4V0 AJ29 GND
AG18 I0181NDB4V3 AH24 I0157PDB4V0 AJ30 GND
AG19 10171PPB4V2 AH25 I0155NDB4V0 AK2 GND
AG20 I0165NPB4V1 AH26 VccB4 AK3 GND
AG21 1016 1NPB4V0 AH27 TDI AK4 10217PPB5V2
AG22 10159NDB4V0 AH28 Ve AK5 GND
AG23 I0159PDB4V0 AH29 Vpump AK6 |0215PPB5V2
AG24 10158PPB4V0 AH30 GND AK7 GND
AG25 GDB2/I0155PDB4V0 A1l GND AKS8 10207NDB5V1
AG26 GDAZ2/I0154PPB4V0 AJ2 GND AK9 10207PDB5V1
AG27 GND Al3 GEA2/I0233PPB5V4 AK10 10201NDB5V0
AG28 ViTaG A4 Vee AK11 10201PDB5V0
AG29 Ve AJ5 10217NPB5V2 AK12 I0193NDB4V4
AG30 I0149NDB3V4 AlJ6 Ve AK13 10193PDB4V4
AH1 GND AJ7 10215NPB5V2 AK14 10197PDB5V0
AH2 10233NPB5V4 AJ8 10213NDB5V?2 AK15 I0191NDB4V4
AH3 Vce AJ9 10213PDB5V2 AK16 10191PDB4V4
AH4 GEB2/10232PPB5V4 AJ10 10209NDB5V1 AK17 10189NDB4V4
AH5 VccB5 AJ11 10209PDB5V1 AK18 10189PDB4V4
AH6 10219NDB5V3 AJ12 10203NDB5V1 AK19 I0179PPB4V3
AH7 10219PDB5V3 AJ13 10203PDB5V1 AK20 I0175NDB4V2
AH8 10227NDB5V4 Al14 I0197NDB5V0 AK21 10175PDB4V2
AH9 10227PDB5V4 AJ15 I0195PDB5V0 AK22 I0169NDB4V1
AH10 10225PPB5V3 AJ16 10183NDB4V3 AK23 10169PDB4V1
AH11 10223PPB5V3 AJ17 10183PDB4V3 AK24 GND
AH12 10211NDB5V2 AJ18 I0179NPB4V3 AK25 I0167PPB4V1
AH13 10211PDB5V2 AJ19 I0177PDB4V2 AK26 GND
AH14 10205PPB5V1 AJ20 I0173NDB4V2 AK27 GDC2/10156PPB4V0
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Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function
AK28 GND c5 VccBO D11 I011PDBOV1
AK29 GND (€3 1003PDBOVO D12 I023NDB0OV2
B1 GND c7 IO03NDBOVO D13 1023PDB0OV2
B2 GND c8 GAB1/1001PDBOVO D14 1027PDB0OV3
B3 GAA2/I0309PPB7V4 c9 1005PDBOVO D15 1040PDB0OV4
B4 Ve c10 I015NPBOV1 D16 I047NDB1V0
B5 1014PPBOV1 c11 I025NDB0OV3 D17 1047PDB1V0
B6 Ve c12 1025PDB0OV3 D18 IO55NPB1V1
B7 I007PPBOVO c13 I031NPBOV3 D19 IO65NDB1V3
B8 I009PDBOV1 c14 1027NDB0OV3 D20 I065PDB1V3
B9 IO15PPBOV1 c15 I039NDB0OV4 D21 IO71NDB1V3
B10 I019NDBOV2 Cc16 1039PDBOV4 D22 I071PDB1V3
B11 I019PDBOV2 c17 I055PPB1V1 D23 I073NDB1V4
B12 I029NDBO0OV3 c18 1051PDB1V1 D24 I073PDB1V4
B13 1029PDB0OV3 c19 I059NDB1V2 D25 I074NDB1V4
B14 I031PPBOV3 c20 I063NDB1V2 D26 GBB0/IO8ONPB1V4
B15 I037NDB0OV4 C21 1063PDB1V2 D27 GND
B16 1037PDBOV4 c22 I067NDB1V3 D28 GBAO0/IO81NPB1V4
B17 1041PDB1VO0 c23 1067PDB1V3 D29 Ve
B18 IO51NDB1V1 C24 I075NDB1V4 D30 GBA2/1082PPB2V0
B19 I059PDB1V2 c25 1075PDB1V4 E1 GND
B20 I053PDB1V1 C26 VcB1 E2 I0303NPB7V3
B21 IO53NDB1V1 27 1064PPB1V2 E3 VecB7
B22 I061NDB1V2 28 Ve E4 I0305PPB7V3
B23 1061PDB1V2 Cc29 GBA1/I081PPB1V4 E5 Ve
B24 I069NPB1V3 C30 GND E6 GACO0/I002NDBOVO
B25 Vee D1 |0303PPB7V3 E7 VccBO
B26 GBCO/IO79NPB1V4 D2 Ve E8 I006PPBOVO
B27 Ve D3 I0305NPB7V3 E9 I024NDBO0OV2
B28 I064NPB1V2 D4 GND E10 1024PDB0OV2
B29 GND D5 GAA1/I000PPBOVO E11 I013NDBOV1
B30 GND D6 GAC1/1002PDB0OVO E12 1013PDBOV1
cl GND D7 I006NPBOVO E13 I034NDB0OV4
(@ I0309NPB7V4 D8 GABO0/IO0TNDBOVO E14 1034PDB0OV4
c3 Ve D9 IO05NDBOVO E15 IO40NDBOV4
c4 GAAO0/IO00NPBOVO D10 I011NDBOV1 E16 IO49NDB1V1
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E17 1049PDB1V1 F23 1072PDB1V3 G29 10100PPB2V2
E18 I050PDB1V1 F24 GNDQ G30 GND
E19 I058PDB1V2 F25 GND H1 10294PDB7V2
E20 IO60NDB1V2 F26 VMV2 H2 10294NDB7V2
E21 I077PDB1V4 F27 1086PDB2V0 H3 I0300NDB7V3
E22 I0O68NDB1V3 F28 1092PDB2V1 H4 10300PDB7V3
E23 I068PDB1V3 F29 Ve H5 10295PDB7V2
E24 VccB1 F30 I0100NPB2V2 H6 10299PDB7V3
E25 |074PDB1V4 G1 GND H7 VCOMPLA
E26 Ve G2 10296NPB7V2 H8 GND
E27 GBB1/1080PPB1V4 G3 I0306NDB7V4 H9 IO08NDBOVO
E28 VB2 G4 10297NDB7V2 H10 I008PDB0OVO
E29 I082NPB2V0 G5 VccB7 H11 I018PDBOV2
E30 GND G6 GNDQ H12 1026NPBOV3
F1 10296PPB7V2 G7 Ve H13 I028NDBOV3
F2 Ve G8 VMVO0 H14 1028PDB0OV3
F3 10306PDB7V4 G9 VcBO H15 I038PPBOV4
F4 10297PDB7V2 G10 IO10NDBOV1 H16 I042NDB1V0
F5 VMV7 G11 I016NDBOV1 H17 I052NDB1V1
F6 GND G12 1022PDB0OV2 H18 1052PDB1V1
F7 GNDQ G13 1026PPBOV3 H19 I062NDB1V2
F8 IO12NDBOV1 G14 I038NPBOV4 H20 1062PDB1V2
F9 I012PDBOV1 G15 I036NDB0OV4 H21 IO70NDB1V3
F10 I0O10PDBOV1 G16 I046NDB1V0 H22 I070PDB1V3
F11 I016PDBOV1 G17 1046PDB1V0 H23 GND
F12 I022NDBOV?2 G18 IO56NDB1V1 H24 VCOMPLB
F13 I030NDBOV3 G19 I056PDB1V1 H25 GBC2/1084PDB2V0
F14 I030PDBOV3 G20 I066NDB1V3 H26 I084NDB2V0
F15 I036PDB0OV4 G21 1066PDB1V3 H27 I096PDB2V1
F16 1048NDB1V0 G22 VccB1 H28 I096NDB2V1
F17 1048PDB1V0 G23 VMV1 H29 I089PDB2V0
F18 I0O50NDB1V1 G24 Ve H30 I0O89NDB2VO
F19 I058NDB1V2 G25 GNDQ J1 10290NDB7V2
F20 I060PDB1V2 G26 VccB2 J2 10290PDB7V2
F21 I077NDB1V4 G27 I086NDB2V0 J3 I0302NDB7V3
F22 1072NDB1V3 G28 I092NDB2V1 J4 10302PDB7V3
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Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function
J5 10295NDB7V2 K11 1004PPBOVO L17 Ve
16 I0299NDB7V3 K12 VccBO L18 Vee
)7 VccB7 K13 VccBO L19 Vee
J8 Veepia K14 VccBO L20 Vee
J9 Ve K15 VccBO L21 IO78NPB1V4
J10 I004NPBOVO K16 VccB1 L22 I0104NPB2V2
Jn I018NDBOV2 K17 VccB1 L23 I098NDB2V2
J12 I020NDBOV2 K18 Ve B1 L24 1098PDB2V2
J13 1020PDB0OV2 K19 VccB1 L25 I087PDB2V0
J14 I032NDBOV3 K20 1076PPB1V4 L26 1087NDB2V0
J15 1032PDB0OV3 K21 Vce L27 I097PDB2V1
J16 1042PDB1V0 K22 I078PPB1V4 L28 I0101PDB2V2
117 I044NDB1V0 K23 I088NDB2V0 L29 I0103PDB2V2
J18 1044PDB1VO K24 1088PDB2V0 L30 I0119NDB3VO
J19 IO54NDB1V1 K25 1094PDB2V1 M1 10282NDB7V1
J20 I054PDB1V1 K26 I094NDB2V1 M2 10282PDB7V1
J21 I076NPB1V4 K27 1085PDB2V0 M3 10292NDB7V2
122 Ve K28 I0O85NDB2V0 M4 10292PDB7V2
J23 Veeris K29 1093PDB2V1 M5 10283NDB7V1
J24 VB2 K30 I093NDB2V1 M6 10285PDB7V1
J25 I090PDB2V1 L1 10286NDB7V1 M7 10287PDB7V1
J26 IO90NDB2V1 L2 10286PDB7V1 M8 10289PDB7V1
J27 GBB2/1083PDB2V0 L3 I0298NDB7V3 M9 10289NDB7V1
128 I083NDB2V0 L4 10298PDB7V3 M10 VccB7
129 I091PDB2V1 L5 10283PDB7V1 M11 Ve
J30 I0O91NDB2V1 L6 10291NDB7V2 M12 GND
K1 10288NDB7V1 L7 10291PDB7V2 M13 GND
K2 10288PDB7V1 L8 10293PDB7V2 M14 GND
K3 I0304NDB7V3 L9 I0293NDB7V2 M15 GND
K4 10304PDB7V3 L10 I0307NPB7V4 M16 GND
K5 GAB2/I0308PDB7V4 L1 Ve M17 GND
K6 I0308NDB7V4 L12 Ve M18 GND
K7 10301PDB7V3 L13 Ve M19 GND
K8 I0301NDB7V3 L14 Vee M20 Vee
K9 GAC2/10307PPB7V4 L15 Vee M21 VccB2
K10 Ve L16 Vce M22 NC
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Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function
M23 10104PPB2V2 N29 10107PDB2V3 R5 GFBO0/I0274NPB7V0
M24 10102PDB2V2 N30 10107NDB2V3 R6 10271NDB6V4
M25 I0102NDB2V2 P1 10276NDB7V0 R7 GFB2/10271PDB6V4
M26 I095PDB2V1 P2 10278NDB7V0 R8 10269PDB6V4
M27 I097NDB2V1 P3 I0280NDB7V0 R9 10269NDB6V4
M28 I0101NDB2V2 P4 10284NDB7V1 R10 VccB7
M29 I0103NDB2V2 P5 10279NDB7V0 R11 Ve
M30 10119PDB3V0 P6 GFC1/10275PDB7V0 R12 GND
N1 10276PDB7V0 P7 GFC0/10275NDB7V0 R13 GND
N2 10278PDB7V0 P8 10277PDB7V0 R14 GND
N3 10280PDB7V0 P9 10277NDB7V0 R15 GND
N4 10284PDB7V1 P10 VccB7 R16 GND
N5 10279PDB7V0 P11 Ve R17 GND
N6 10285NDB7V1 P12 GND R18 GND
N7 10287NDB7V1 P13 GND R19 GND
N8 10281NDB7V0 P14 GND R20 Ve
N9 10281PDB7VO P15 GND R21 VB2
N10 VccB7 P16 GND R22 GCC0/10112NDB2V3
N11 Vce P17 GND R23 GCB2/10116PDB3V0
N12 GND P18 GND R24 10118PDB3V0
N13 GND P19 GND R25 I0111PPB2V3
N14 GND P20 Ve R26 I0122PPB3V1
N15 GND P21 VcciB2 R27 GCAO0/I0114NPB3V0
N16 GND P22 GCC1/10112PDB2V3 R28 VcompLC
N17 GND P23 I0110PDB2V3 R29 GCB1/10113PPB2V3
N18 GND P24 I0110NDB2V3 R30 I0115NPB3V0
N19 GND P25 I0109PPB2V3 T1 10270NDB6V4
N20 Vce P26 I0111NPB2V3 T2 VcepLe
N21 VB2 P27 I0105PDB2V2 T3 GFA2/10272PPB6V4
N22 I0106NDB2V3 P28 I0105NDB2V2 T4 GFA1/10273PDB6V4
N23 10106PDB2V3 P29 GCC2/10117PDB3V0 T5 10272NPB6V4
N24 10108PDB2V3 P30 I0117NDB3VO0 T6 10267NDB6V4
N25 10108NDB2V3 R1 GFC2/10270PDB6V4 T7 10267PDB6V4
N26 IO95NDB2V1 R2 GFB1/10274PPB7V0 T8 10265PDB6V3
N27 IO99NDB2V2 R3 VCOMPLE T9 10263PDB6V3
N28 I099PDB2V2 R4 GFA0/10273NDB6V4 T10 VccB6
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T11 Ve u17 GND V23 10128NDB3V1
T12 GND u18 GND V24 10132PDB3V2
T13 GND u19 GND V25 I0130PPB3V2
T14 GND u20 Ve V26 10126NDB3V1
T15 GND u21 VB3 V27 I0129NDB3V1
T16 GND u22 10120PDB3V0 V28 10127NDB3V1
T17 GND u23 10128PDB3V1 V29 I0125NDB3V1
T18 GND u24 10124PDB3V1 V30 10123PDB3V1
T19 GND u25 10124NDB3V1 Wi1 10266NDB6V4
T20 Ve u26 10126PDB3V1 W2 10262NDB6V3
T21 VB3 u27 10129PDB3V1 W3 10260NDB6V3
T22 I0109NPB2V3 u28 10127PDB3V1 w4 10252NDB6V2
T23 I0116NDB3VO0 uU29 10125PDB3V1 W5 10251NDB6V2
T24 10118NDB3VO0 u30 10121NDB3VO W6 10251PDB6V2
T25 10122NPB3V1 Vi I0268NDB6V4 W7 10255NDB6V2
T26 GCA1/10114PPB3V0 V2 10262PDB6V3 W8 10249PPB6V1
T27 GCBO0/I0113NPB2V3 V3 10260PDB6V3 W9 10253PDB6V2
T28 GCA2/I0115PPB3V0 \'Z! 10252PDB6V2 w10 VccB6
T29 VeerLe V5 I0257NPB6V2 W11 Ve

T30 10121PDB3VO0 V6 1026 1NPB6V3 W12 GND

U1 10268PDB6V4 V7 10255PDB6V2 W13 GND

u2 10264NDB6V3 V8 10259PDB6V3 W14 GND

u3 10264PDB6V3 V9 I0259NDB6V3 W15 GND

ua 10258PDB6V3 V10 VccB6 W16 GND

us 10258NDB6V3 V11 Ve w17 GND

(]9 10257PPB6V2 V12 GND W18 GND

u7 10261PPB6V3 V13 GND W19 GND

us 10265NDB6V3 V14 GND W20 Ve

U9 10263NDB6V3 V15 GND W21 VccB3
u10 VccB6 V16 GND w22 10134PDB3V2
ut1 Ve V17 GND w23 10138PDB3V3
u12 GND V18 GND W24 10132NDB3V2
u13 GND V19 GND W25 10136NPB3V2
u14 GND V20 Ve W26 I0130NPB3V2
u15 GND V21 VcciB3 W27 10141PDB3V3
u16 GND V22 I0120NDB3V0 W28 10135PDB3V2
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896-Pin FBGA
Pin Number | A3PE3000 Function

W29 10131PDB3V2

W30 10123NDB3V1
Y1 10266PDB6V4
Y2 10250PDB6V2
Y3 I0250NDB6V2
Y4 10246PDB6V 1
Y5 10247NDB6V1
Y6 10247PDB6V1
Y7 10249NPB6V1
Y8 10245PDB6V1
Y9 10253NDB6V2
Y10 GEBO0/I0235NPB6V0
Y11 Ve

Y12 Vee

Y13 Vee

Y14 Vee

Y15 Ve

Y16 Ve

Y17 Ve

Y18 Vee

Y19 Vee

Y20 Ve

Y21 10142PPB3V3
Y22 10134NDB3V2
Y23 10138NDB3V3
Y24 10140NDB3V3
Y25 10140PDB3V3
Y26 10136PPB3V?2
Y27 I0141NDB3V3
Y28 I0135NDB3V2
Y29 I0131NDB3V2
Y30 10133PDB3V2
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Part Number and Revision Date

Part Number 51700098-003-5
Revised June 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 (v1.5)

Page

vl.4
(June 2008)

The A3PE600 "484-Pin FBGA" table was missing G22. The pin and its function
were added to the table.

3-17

v1.3
(April 2008)

The naming conventions changed for the following pins in the "484-Pin
FBGA" for the A3PE600:

Pin Number New Function Name
J19 1045PPB2V1

K20 IO45NPB2V1

M2 I0114NPB6V1

N1 10114PPB6V1

N4 GFC2/10115PPB6V 1

P3 I0O115NPB6V1

3-17

v1.2
(April 2008)

The "324-Pin FBGA" package diagram was replaced.

3-12

v1.1

The following pins had duplicates and the extra pins were deleted from the
"208-Pin PQFP" A3PE3000 table:

36, 62, 171
Note: There were no pin function changes in this update.

3-6

The following pins had duplicates and the extra pins were deleted from the
"324-Pin FBGA" table:

E2, E3, E16, E17, P2, P3, T16, U17
Note: There were no pin function changes in this update.

3-13

The "256-Pin FBGA" was updated for the A3PE600 device because the old PAT
where based on the IFX die, and this is the final UMC die version.

3-17

The "484-Pin FBGA" was updated for the A3PE600 device because the old PAT
where based on the IFX die, and this is the final UMC die version.

3-17

The following pins had duplicates and the extra pins were deleted from the
"896-Pin FBGA" table:

ADG6, AES5, AE28, AF29, F5, F26, G6, G25
Note: There were no pin function changes in this update.

3-41

v1.0
(January 2008)

The "208-Pin PQFP" pin table for A3PE3000 was updated.

The "324-Pin FBGA" pin table for A3PE3000 is new.

3-13

The "484-Pin FBGA" pin table for A3PE3000 is new.

3-27

The "896-Pin FBGA" pin table for A3PE3000 is new.

3-41

v2.1
(July 2007)

This document was previously in datasheet v2.1. As a result of moving to the
handbook format, Actel has restarted the version numbers so the new version
number is v1.0.

N/A
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Previous Version Changes in Current Version (v1.5) Page
Advance v0.6 Notes were added to the package diagrams identifying if they were top or N/A
(January 2007) bottom view.
The ASPE1500 "208-Pin PQFP" table is new. 4-4
The A3PE1500 "484-Pin FBGA" table is new. 4-18
The A3PE1500 "A3PE1500 Function" table is new. 4-24
Advance v0.2 The A3PE3000 "208-Pin PQFP" pin table was updated. 4-6
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Datasheet Categories

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 definition 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.

Actel Safety Critical, Life Support, and High-Reliability
Applications Policy

The Actel products described in this advance status document may not have completed Actel’s
qualification process. Actel may amend or enhance products during the product introduction and
qualification process, resulting in changes in device functionality or performance. It is the
responsibility of each customer to ensure the fitness of any Actel product (but especially a new
product) for a particular purpose, including appropriateness for safety-critical, life-support, and
other high-reliability applications. Consult Actel’s Terms and Conditions for specific liability
exclusions relating to life-support applications. A reliability report covering all of Actel’s products is
available on the Actel website at http://www.actel.com/documents/ORT_Report.pdf. Actel also
offers a variety of enhanced qualification and lot acceptance screening procedures. Contact your
local Actel sales office for additional reliability information.
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