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SX-A Family FPGAs

General Description

Introduction

The Actel SX-A family of FPGAs offers a cost-effective,
single-chip solution for low-power, high-performance
designs. Fabricated on 0.22 ym / 0.25 um CMOS
antifuse technology and with the support of 2.5V,
3.3V and 5 V I/Os, the SX-A is a versatile platform to
integrate designs while significantly reducing time-
to-market.

SX-A Family Architecture

The SX-A family’s device architecture provides a unique
approach to module organization and chip routing that
satisfies performance requirements and delivers the most
optimal register/logic mix for a wide variety of
applications.

Interconnection between these logic modules is achieved
using Actel’s patented metal-to-metal programmable

antifuse interconnect elements (Figure 1-1). The
antifuses are normally open circuit and, when
programmed, form a permanent low-impedance
connection.
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Note: The A545X72A device has four layers of metal with the antifuse between Metal 3 and Metal 4. The A545X08A, A545X16A, and
A545X32A devices have three layers of metal with the antifuse between Metal 2 and Metal 3.

Figure 1-1 o SX-A Family Interconnect Elements
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Logic Module Design

The SX-A family architecture is described as a “sea-of-
modules” architecture because the entire floor of the
device is covered with a grid of logic modules with
virtually no chip area lost to interconnect elements or
routing. The Actel SX-A family provides two types of
logic modules: the register cell (R-celll) and the
combinatorial cell (C-cell).

The R-cell contains a flip-flop featuring asynchronous clear,
asynchronous preset, and clock enable, using the SO and S1
lines control signals (Figure 1-2). The R-cell registers feature
programmable clock polarity selectable on a register-by-
register basis. This provides additional flexibility while
allowing mapping of synthesized functions into the SX-A
FPGA. The clock source for the R-cell can be chosen from
either the hardwired clock, the routed clocks, or internal
logic.

The C-cell implements a range of combinatorial functions
of up to five inputs (Figure 1-3). Inclusion of the DB input
and its associated inverter function allows up to 4,000

different combinatorial functions to be implemented in a
single module. An example of the flexibility enabled by
the inversion capability is the ability to integrate a 3-input
exclusive-OR function into a single C-cell. This facilitates
construction of 9-bit parity-tree functions with 1.9 ns
propagation delays.

Module Organization

All C-cell and R-cell logic modules are arranged into
horizontal banks called Clusters. There are two types of
Clusters: Type 1 contains two C-cells and one R-cell, while
Type 2 contains one C-cell and two R-cells.

Clusters are grouped together into SuperClusters
(Figure 1-4 on page 1-3). SuperCluster 1 is a two-wide
grouping of Type 1 Clusters. SuperCluster 2 is a two-wide
group containing one Type 1 Cluster and one Type 2
Cluster. SX-A devices feature more SuperCluster 1
modules than SuperCluster 2 modules because designers
typically require significantly more combinatorial logic
than flip-flops.

Routed
Data Input g1
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HCLK
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Figure 1-2 e R-Cell
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DB {>¢
A0 BO A1 B1
Figure 1-3 o C-Cell
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Figure 1-9 o SX-A QCLK Architecture
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Figure 1-10 o A54SX72A Routed Clock and QCLK Buffer
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Power-Up/Down and Hot Swapping

SX-A I/Os are configured to be hot-swappable, with the
exception of 3.3 V PCl. During power-up/down (or partial
up/down), all I/Os are tristated. Vcca and V¢ do not
have to be stable during power-up/down, and can be
powered up/down in any order. When the SX-A device is
plugged into an electrically active system, the device will
not degrade the reliability of or cause damage to the
host system. The device’s output pins are driven to a high
impedance state until normal chip operating conditions

Table 1-2 * 1/0O Features

are reached. Table 1-4 summarizes the Vca voltage at
which the 1/0s behave according to the user’s design for
an SX-A device at room temperature for various ramp-up
rates. The data reported assumes a linear ramp-up
profile to 2.5 V. For more information on power-up and
hot-swapping, refer to the application note, Actel SX-A
and RT54SX-S Devices in Hot-Swap and Cold-Sparing
Applications.

Function Description
Input Buffer Threshold Selections e 5V:PCl, TTL

e 3.3V:PCl LVTTL

e 2.5V:LVCMOS2 (commercial only)
Flexible Output Driver e 5V:.PCl, TTL

e 3.3V:PCl, LVTTL
e 2.5V:LVCMOS2 (commercial only)

Output Buffer

“Hot-Swap” Capability (3.3 V PCl is not hot swappable)
e |/O on an unpowered device does not sink current

e (Can be used for “cold-sparing”
Selectable on an individual /O basis

Individually selectable slew rate; high slew or low slew (The default is high slew rate).
The slew is only affected on the falling edge of an output. Rising edges of outputs are
not affected.

Power-Up

Individually selectable pull-ups and pull-downs during power-up (default is to power-up
in tristate)

Enables deterministic power-up of device
Vcea and V¢ can be powered in any order

Table 1-3 e 1/0 Characteristics for All I/0 Configurations

Hot Swappable Slew Rate Control Power-Up Resistor
TTL, LVTTL, LVCMOS2 Yes Yes. Only affects falling edges of outputs Pull-up or pull-down
3.3V PCl No No. High slew rate only Pull-up or pull-down
5V PCl Yes No. High slew rate only Pull-up or pull-down

Table 1-4 ¢ Power-Up Time at which I/0s Become Active

Supply Ramp Rate | 0.25 V/us (0.025 V/us | 5 V/ms 25V/ms | 0.5V/ms | 0.25V/ms | 0.1 V/ims | 0.025 V/ms
Units us us ms ms ms ms ms ms
A54SX08A 10 96 0.34 0.65 2.7 5.4 12.9 50.8
A54SX16A 10 100 0.36 0.62 2.5 4.7 11.0 41.6
A54SX32A 10 100 0.46 0.74 2.8 5.2 12.1 47.2
A54SX72A 10 100 0.41 0.67 2.6 5.0 12.1 47.2

1-8
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Design Environment

The SX-A family of FPGAs is fully supported by both Actel
Libero® Integrated Design Environment (IDE) and
Designer FPGA development software. Actel Libero IDE is
a design management environment, seamlessly
integrating design tools while guiding the user through
the design flow, managing all design and log files, and
passing necessary design data among tools. Additionally,
Libero IDE allows users to integrate both schematic and
HDL synthesis into a single flow and verify the entire
design in a single environment. Libero IDE includes
Synplify® for Actel from Synplicity®, ViewDraw® for
Actel from Mentor Graphics®, ModelSim® HDL Simulator
from Mentor Graphics, WaveFormer Lite™ from
SynaptiCAD™, and Designer software from Actel. Refer
to the Libero IDE flow diagram for more information
(located on the Actel website).

Actel Designer software is a place-and-route tool and
provides a comprehensive suite of backend support tools
for FPGA development. The Designer software includes
timing-driven  place-and-route, and a world-class
integrated static timing analyzer and constraints editor.
With the Designer software, a user can select and lock
package pins while only minimally impacting the results
of place-and-route. Additionally, the back-annotation
flow is compatible with all the major simulators and the
simulation results can be cross-probed with Silicon
Explorer II, Actel’s integrated verification and logic
analysis tool. Another tool included in the Designer
software is the SmarGen core generator, which easily
creates popular and commonly used logic functions for
implementation in your schematic or HDL design. Actel's
Designer software is compatible with the most popular
FPGA design entry and verification tools from companies
such as Mentor Graphics, Synplicity, Synopsys, and
Cadence Design Systems. The Designer software is
available for both the Windows and UNIX operating
systems.

YActel

SX-A Family FPGAs

Programming

Device programming is supported through Silicon
Sculptor series of programmers. In particular, Silicon
Sculptor is compact, robust, single-site and multi-site
device programmer for the PC.

With standalone software, Silicon Sculptor allows
concurrent programming of multiple units from the
same PC, ensuring the fastest programming times
possible. Each fuse is subsequently verified by Silicon
Sculptor Il to insure correct programming. In addition,
integrity tests ensure that no extra fuses are
programmed. Silicon Sculptor also provides extensive
hardware self-testing capability.

The procedure for programming an SX-A device using
Silicon Sculptor is as follows:

1. Load the .AFM file

2. Select the device to be programmed

3. Begin programming

When the design is ready to go to production, Actel
offers device volume-programming services either

through distribution partners or via in-house
programming from the factory.

For detailed information on programming, read the
following documents Programming Antifuse Devices and
Silicon Sculptor User’s Guide.
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Where:
Ceqem = Equivalent capacitance of combinatorial modules
(C-cells) in pF
Ceqsm = Equivalent capacitance of sequential modules (R-Cells) in pF
Ceq = Equivalent capacitance of input buffers in pF
Ceqo = Equivalent capacitance of output buffers in pF
Ceqcr = Equivalent capacitance of CLKA/B in pF
Cegqnv = Variable capacitance of HCLK in pF
Cequr = Fixed capacitance of HCLK in pF
C, = Output lead capacitance in pF
f, = Average logic module switching rate in MHz
fn = Average input buffer switching rate in MHz
fp = Average output buffer switching rate in MHz
fq1 = Average CLKA rate in MHz
fq2 = Average CLKB rate in MHz
fs1 = Average HCLK rate in MHz
m = Number of logic modules switching at fm
n = Number of input buffers switching at fn
p = Number of output buffers switching at fp
g1 = Number of clock loads on CLKA
g, = Number of clock loads on CLKB
ry = Fixed capacitance due to CLKA
r, = Fixed capacitance due to CLKB
s1 = Number of clock loads on HCLK
x = Number of I/Os at logic low
y = Number of I/Os at logic high
Table 2-11 o CEQ Values for SX-A Devices
A54SX08A A54SX16A A54SX32A A54SX72A
Combinatorial modules (Ceqcp) 1.70 pF 2.00 pF 2.00 pF 1.80 pF
Sequential modules (Crqem) 1.50 pF 1.50 pF 1.30 pF 1.50 pF
Input buffers (Cgq) 1.30 pF 1.30 pF 1.30 pF 1.30 pF
Output buffers (Cgqo) 7.40 pF 7.40 pF 7.40 pF 7.40 pF
Routed array clocks (Cgqcp) 1.05 pF 1.05 pF 1.05 pF 1.05 pF
Dedicated array clocks — variable 0.85 pF 0.85 pF 0.85 pF 0.85 pF
(Ceqnv)
Dedicated array clocks — fixed (Crqur) 30.00 pF 55.00 pF 110.00 pF 240.00 pF
Routed array clock A (ry) 35.00 pF 50.00 pF 90.00 pF 310.00 pF
v5.3 29
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Input Buffer Delays

C-Cell Delays
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Figure 2-6 o Input Buffer Delays

Cell Timing Characteristics

Figure 2-7 o C-Cell Delays
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Table 2-15 « A54SX08A Timing Characteristics
(Worst-Case Commercial Conditions Vcca =2.25V, V¢ =2.25V, T; = 70°C)

-2 Speed -1 Speed Std. Speed -F Speed

Parameter Description Min. Max. | Min. Max. | Min. Max. | Min. Max. | Units

Dedicated (Hardwired) Array Clock Networks

tHckH Input Low to High 1.4 1.6 1.8 2.6 ns
(Pad to R-cell Input)

thekL Input High to Low 1.3 1.5 1.7 24 ns
(Pad to R-cell Input)

tHPWH Minimum Pulse Width High 1.6 1.8 2.1 2.9 ns

tHpWL Minimum Pulse Width Low 1.6 1.8 2.1 2.9 ns

theksw Maximum Skew 0.4 0.4 0.5 0.7 ns

thp Minimum Period 3.2 3.6 4.2 5.8 ns

fHmAx Maximum Frequency 313 278 238 172 MHz

Routed Array Clock Networks

tRckH Input Low to High (Light Load) 1.0 1.1 1.3 1.8 ns
(Pad to R-cell Input)

trRekL Input High to Low (Light Load) 1.1 1.2 1.4 2.0 ns
(Pad to R-cell Input)

tRckH Input Low to High (50% Load) 1.0 1.1 1.3 1.8 ns
(Pad to R-cell Input)

trRekL Input High to Low (50% Load) 1.1 1.2 1.4 2.0 ns
(Pad to R-cell Input)

tRekH Input Low to High (100% Load) 1.1 1.2 1.4 2.0 ns
(Pad to R-cell Input)

trekL Input High to Low (100% Load) 1.3 1.5 1.7 24 ns
(Pad to R-cell Input)

tRPWH Minimum Pulse Width High 1.6 1.8 2.1 2.9 ns

tRpWL Minimum Pulse Width Low 1.6 1.8 2.1 2.9 ns

tReksw Maximum Skew (Light Load) 0.7 0.8 0.9 1.3 ns

tRCksw Maximum Skew (50% Load) 0.7 0.8 0.9 1.3 ns

tReksw Maximum Skew (100% Load) 0.9 1.0 1.2 1.7 ns
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Table 2-19  AS54SX08A Timing Characteristics

(Worst-Case Commercial Conditions Vcca =2.25V, Vg =3.0V, T; = 70°C)

-2 Speed -1 Speed Std. Speed -F Speed
Parameter Description Min. Max. | Min. Max. | Min. Max. [ Min. Max. | Units
3.3 V PCI Output Module Timing"
tDLH Data-to-Pad Low to High 22 24 2.9 4.0 ns
tDHL Data-to-Pad High to Low 2.3 2.6 3.1 4.3 ns
tenzL Enable-to-Pad, Z to L 1.7 1.9 2.2 3.1 ns
tENzH Enable-to-Pad, Z to H 2.2 24 2.9 4.0 ns
teNLz Enable-to-Pad, L to Z 2.8 3.2 3.8 5.3 ns
tENHZ Enable-to-Pad, Hto Z 2.3 2.6 3.1 43 ns
dr Delta Low to High 0.03 0.03 0.04 0.045 | ns/pF
2 Delta High to Low 0.015 0.015 0.015 0.025 | ns/pF
3.3 V LVTTL Output Module Timing?
tDLH Data-to-Pad Low to High 3.0 34 4.0 5.6 ns
tbHL Data-to-Pad High to Low 3.0 33 3.9 5.5 ns
tbHLs Data-to-Pad High to Low—low slew 10.4 11.8 13.8 19.3 ns
teNzL Enable-to-Pad, Z to L 2.6 2.9 34 4.8 ns
tENzLS Enable-to-Pad, Z to L—low slew 18.9 21.3 25.4 34.9 ns
tenzH Enable-to-Pad, Z to H 3 34 4 5.6 ns
teNLZ Enable-to-Pad, L to Z 3.3 3.7 4.4 6.2 ns
tENHZ Enable-to-Pad, Hto Z 3 3.3 3.9 5.5 ns
dr Delta Low to High 0.03 0.03 0.04 0.045 | ns/pF
dry 2 Delta High to Low 0.015 0.015 0.015 0.025 | ns/pF
dris? Delta High to Low—Iow slew 0.053 0.067 0.073 0.107 | ns/pF
Notes:

1. Delays based on 10 pF loading and 25 Q resistance.

2. To obtain the slew rate, substitute the appropriate Delta value, load capacitance, and the V¢ value into the following equation:
Slew Rate [Vins] = (0.1*Vcq = 0.9*Veey (Cload * ArjLHjHLIHLSY
where Cjyaq is the load capacitance driven by the I/O in pF

dTLHHLHLS] IS the worst case delta value from the datasheet in ns/pF.

3. Delays based on 35 pF loading.
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Table 2-20 » A54SX08A Timing Characteristics

(Worst-Case Commercial Conditions Vcca =2.25V, Ve =4.75V, T; = 70°C)

YActel

SX-A Family FPGAs

-2 Speed -1 Speed Std. Speed —-F Speed
Parameter Description Min. Max. | Min. Max. | Min. Max. | Min. Max. | Units
5 V PCI Output Module Timing'
tDLH Data-to-Pad Low to High 24 2.8 3.2 4.5 ns
tDHL Data-to-Pad High to Low 3.2 3.6 4.2 5.9 ns
tenzL Enable-to-Pad, Z to L 1.5 1.7 2.0 2.8 ns
tENzH Enable-to-Pad, Z to H 24 2.8 32 4.5 ns
teNLz Enable-to-Pad, Lto Z 3.5 3.9 4.6 6.4 ns
tENHZ Enable-to-Pad, Hto Z 32 3.6 4.2 5.9 ns
dr Delta Low to High 0.016 0.02 0.022 0.032 | ns/pF
2 Delta High to Low 0.03 0.032 0.04 0.052 | ns/pF
5 V TTL Output Module Timing?
tDLH Data-to-Pad Low to High 24 2.8 3.2 4.5 ns
tbHL Data-to-Pad High to Low 3.2 3.6 4.2 5.9 ns
tbHLs Data-to-Pad High to Low—Ilow slew 7.6 8.6 10.1 14.2 ns
tenzL Enable-to-Pad, Z to L 24 2.7 3.2 4.5 ns
tENzLS Enable-to-Pad, Z to L—low slew 8.4 9.5 11.0 15.4 ns
tenzH Enable-to-Pad, Zto H 24 2.8 3.2 4.5 ns
teNLZ Enable-to-Pad, Lto Z 4.2 4.7 5.6 7.8 ns
tENHZ Enable-to-Pad, H to Z 3.2 3.6 4.2 5.9 ns
dry Delta Low to High 0.017 0.017 0.023 0.031 | ns/pF
drhL Delta High to Low 0.029 0.031 0.037 0.051 | ns/pF
drhis Delta High to Low—Iow slew 0.046 0.057 0.066 0.089 | ns/pF
Notes:

1. Delays based on 50 pF loading.

2. To obtain the slew rate, substitute the appropriate Delta value, load capacitance, and the V value into the following equation:

Slew Rate [Vins] = (0.1*Vcq = 0.9*Veey (Cload * ArjLHjHLIHLSY
where Cjyaq is the load capacitance driven by the I/O in pF

dTLHHLHLS] IS the worst case delta value from the datasheet in ns/pF.

3. Delays based on 35 pF loading.

v5.3
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Table 2-24  A54SX16A Timing Characteristics

y FPGAs

(Worst-Case Commercial Conditions Vccp =2.25V, V¢ =4.75 V, T, = 70°C)

-3 Speed* | -2 Speed | -1Speed |Std. Speed | -F Speed

Parameter Description Min. Max. | Min. Max. [ Min. Max. | Min. Max. | Min. Max. | Units

Dedicated (Hardwired) Array Clock Networks

thckH Input Low to High 1.2 1.4 1.6 1.8 2.8 ns
(Pad to R-cell Input)

thekL Input High to Low 1.0 1.1 1.2 1.5 2.2 ns
(Pad to R-cell Input)

tHPWH Minimum Pulse Width High 1.4 1.7 1.9 2.2 3.0 ns

tHpwL Minimum Pulse Width Low 1.4 1.7 1.9 2.2 3.0 ns

theksw Maximum Skew 0.3 0.3 0.4 04 0.7 ns

thp Minimum Period 2.8 34 3.8 44 6.0 ns

fHmAx Maximum Frequency 357 294 263 227 167 | MHz

Routed Array Clock Networks

tRekH Input Low to High (Light Load) 1.0 1.2 1.3 1.6 2.2 ns
(Pad to R-cell Input)

trRekL Input High to Low (Light Load) 1.1 1.3 1.5 1.7 24 ns
(Pad to R-cell Input)

tRckH Input Low to High (50% Load) 1.1 1.3 1.5 1.7 24 ns
(Pad to R-cell Input)

trRekL Input High to Low (50% Load) 1.1 1.3 1.5 1.7 24 ns
(Pad to R-cell Input)

tRekH Input Low to High (100% Load) 1.3 1.5 1.7 2.0 2.8 ns
(Pad to R-cell Input)

trekL Input High to Low (100% Load) 1.3 1.5 1.7 2.0 2.8 ns
(Pad to R-cell Input)

tRPWH Minimum Pulse Width High 1.4 1.7 1.9 2.2 3.0 ns

tRpWL Minimum Pulse Width Low 1.4 1.7 1.9 2.2 3.0 ns

tReksw Maximum Skew (Light Load) 0.8 0.9 1.0 1.2 1.7 ns

tRCksw Maximum Skew (50% Load) 0.8 0.9 1.0 1.2 1.7 ns

tReksw Maximum Skew (100% Load) 1.0 1.1 1.3 1.5 2.1 ns

Note: *All -3 speed grades have been discontinued.
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Table 2-27  A54SX16A Timing Characteristics
(Worst-Case Commercial Conditions Vcca =2.25V, Ve =4.75V, T; = 70°C)
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-3 Speed! | -2 Speed | -1Speed |Std. Speed | -F Speed
Parameter Description Min. Max. | Min. Max. [ Min. Max. | Min. Max. | Min. Max. | Units
5 V PCI Output Module Timing?
tDLH Data-to-Pad Low to High 2.2 25 2.8 33 4.6 ns
tDHL Data-to-Pad High to Low 2.8 3.2 3.6 4.2 5.9 ns
tenzL Enable-to-Pad, Zto L 1.3 1.5 1.7 2.0 2.8 ns
tENzH Enable-to-Pad, Z to H 2.2 2.5 2.8 33 4.6 ns
teNLZ Enable-to-Pad, L to Z 3.0 35 3.9 4.6 6.4 ns
tENHZ Enable-to-Pad, H to Z 2.8 32 3.6 4.2 5.9 ns
dr Delta Low to High 0.016 0.016 0.02 0.022 0.032 | ns/pF
3 Delta High to Low 0.026 0.03 0.032 0.04 0.052 | ns/pF
5 V TTL Output Module Timing?
tDLH Data-to-Pad Low to High 2.2 25 2.8 3.3 4.6 ns
toHL Data-to-Pad High to Low 2.8 32 3.6 42 5.9 ns
tbHLs Data-to-Pad High to Low—Iow slew 6.7 7.7 8.7 10.2 14.3 ns
tenzL Enable-to-Pad, Z to L 2.1 24 2.7 3.2 4.5 ns
tENzLS Enable-to-Pad, Z to L—low slew 7.4 8.4 9.5 11.0 15.4 ns
teNzH Enable-to-Pad, Zto H 1.9 2.2 2.5 2.9 4.1 ns
teNLZ Enable-to-Pad, Lto Z 3.6 42 47 5.6 7.8 ns
tENHZ Enable-to-Pad, H to Z 25 2.9 33 3.9 5.4 ns
dr Delta Low to High 0.014 0.017 0.017 0.023 0.031 | ns/pF
dry Delta High to Low 0.023 0.029 0.031 0.037 0.051 | ns/pF
drnis’ Delta High to Low—Iow slew 0.043 0.046 0.057 0.066 0.089 | ns/pF
Notes:

1. All -3 speed grades have been discontinued.

2. Delays based on 50 pF loading.

3. To obtain the slew rate, substitute the appropriate Delta value, load capacitance, and the V¢ value into the following equation:
Slew Rate [Vins] = (0.1*Vcq = 0.9*Veay (Cioad * drpiHjHL|HLS)
where Cj,5q is the load capacitance driven by the I/O in pF

dTLH|HLHLS] IS the worst case delta value from the datasheet in ns/pF.

4. Delays based on 35 pF loading.

v5.3
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Table 2-38 ¢ A54SX72A Timing Characteristics (Continued)
(Worst-Case Commercial Conditions Vcca =2.25V, Ve =4.75V, T; = 70°C)
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-3 Speed* | -2 Speed -1 Speed | Std. Speed | -F Speed

Parameter Description Min. Max. | Min. Max. | Min. Max. | Min. Max. | Min. Max. | Units
tQckH Input Low to High (100% Load) 1.6 1.8 2.1 2.4 34 ns

(Pad to R-cell Input)
tQcHKL Input High to Low (100% Load) 1.6 1.9 2.1 2.5 35 ns

(Pad to R-cell Input)
toPwH Minimum Pulse Width High 1.5 1.7 2.0 2.3 3.2 ns
toPwL Minimum Pulse Width Low 1.5 1.7 2.0 2.3 32 ns
tQcksw Maximum Skew (Light Load) 0.2 0.3 0.3 0.3 0.5 ns
tQcksw Maximum Skew (50% Load) 0.4 0.5 0.5 0.6 0.9 ns
tacksw Maximum Skew (100% Load) 04 0.5 0.5 0.6 0.9 ns
Note: *All-3 speed grades have been discontinued.
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Table 2-39 e AS54SX72A Timing Characteristics
(Worst-Case Commercial Conditions Vcca =2.25V, Vg =2.3V, T; = 70°C)

-3 Speed! | -2 Speed | -1Speed |Std.Speed| -F Speed
Parameter Description Min. Max. | Min. Max. | Min. Max. | Min. Max. | Min. Max. | Units
2.5 V LVCMOS Output Module Timing?® 3
tDLH Data-to-Pad Low to High 3.9 4.5 5.1 6.0 8.4 ns
tDHL Data-to-Pad High to Low 3.1 3.6 4.1 4.8 6.7 ns
tDHLS Data-to-Pad High to Low—Ilow slew 12.7 14.6 16.5 19.4 27.2 ns
tenzL Enable-to-Pad, Z to L 24 2.8 3.2 3.7 5.2 ns
tENzLS Data-to-Pad, Z to L—low slew 11.8 13.7 15.5 18.2 255 ns
tENzH Enable-to-Pad, Z to H 3.9 4.5 5.1 6.0 8.4 ns
teNLz Enable-to-Pad, L to Z 2.1 2.5 2.8 33 4.7 ns
tENHZ Enable-to-Pad, Hto Z 3.1 3.6 4.1 438 6.7 ns
dr Delta Low to High 0.031 0.037 0.043 0.051 0.071 | ns/pF
dry? Delta High to Low 0.017 0.017 0.023 0.023 0.037 | ns/pF
dyy Delta High to Low—Iow slew 0.057 0.06 0.071 0.086 0.117 | ns/pF
Note:

1. All -3 speed grades have been discontinued.
2. Delays based on 35 pF loading.
3. The equivalent IO Attribute settings for 2.5 V LVCMOS is 2.5 V LVTTL in the software.
4. To obtain the slew rate, substitute the appropriate Delta value, load capacitance, and the V¢ value into the following equation:
Slew Rate [V/I’)S] = (0. 1 *VCC/_ 0.9*\/(@)/ (C/oad * dT[LH|HL|HLS])
where Cjnaq is the load capacitance driven by the I/O in pF
d1LHHLIHLS] IS the worst case delta value from the datasheet in ns/pF.
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100-TQFP 100-TQFP
A54SX08A | A54SX16A | A54SX32A A54SX08A | A54SX16A | A54SX32A
Pin Number | Function Function Function Pin Number | Function Function Function

1 GND GND GND 36 GND GND GND
2 TDI, I/O TDI, 11O TDI, I/O 37 NC NC NC
3 1’0 I/0 1’0 38 1’0 I/0 I/0
4 I/O I/0 I/O 39 HCLK HCLK HCLK
5 170 I/0 110 40 170 170 110
6 170 I/0 110 41 170 170 110
7 T™MS TMS ™S 42 I/O I/0 I/0
8 Ve Veer Veer 43 /6] /0 /o
9 GND GND GND 44 Veer Vee Vee
10 170 I/0 170 45 170 170 170
1M 170 I/0 110 46 170 170 110
12 170 I/0 110 47 170 170 110
13 I/0 I/0 110 48 110 170 110
14 I/O I/0 I/O 49 TDO, I/0 TDO, /0 TDO, /0
15 1’0 I/0 1’0 50 1’0 I/0 I/0
16 TRST, I/O TRST, I/0 TRST, I/0 51 GND GND GND
17 170 I/0 170 52 170 170 110
18 170 I/0 110 53 170 170 110
19 170 I/0 110 54 170 170 110
20 Ve Ve Ve 55 /o) /0 /o
21 1’0 I/0 1’0 56 1’0 I/0 I/0
22 170 I/0 170 57 Veea Veea Veea
23 170 I/0 110 58 Vea Ve Ve
24 170 I/0 110 59 170 170 110
25 170 I/0 110 60 110 170 110
26 1’0 I/0 1’0 61 1’0 I/0 I/0
27 1’0 I/0 1’0 62 1’0 I/0 I/0
28 170 I/0 170 63 170 170 170
29 170 I/0 170 64 170 170 110
30 170 I/0 110 65 170 170 110
31 170 I/0 110 66 170 170 110
32 170 I/0 I/0 67 Veea Veea Veea
33 I/O I/0 I/O 68 GND GND GND
34 PRB, I/O PRB, I/O PRB, /0 69 GND GND GND
35 Veea Veea Veea 70 170 170 170
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144-Pin TQFP 144-Pin TQFP
A54SX08A | A54SX16A | A54SX32A A54SX08A | A54SX16A | A54SX32A
Pin Number | Function Function Function Pin Number | Function Function Function
75 170 I/0 170 111 170 170 170
76 170 I/0 110 112 170 170 110
77 170 I/0 110 113 170 170 110
78 170 I/0 170 114 170 170 110
79 Veea Veea Veea 115 Veel Vea Veel
80 Ve Ve Ve 116 170 170 110
81 GND GND GND 17 I/0 I/O I/O
82 170 I/0 110 118 170 170 110
83 170 I/0 110 119 170 110 110
84 170 I/0 170 120 170 170 170
85 170 I/0 170 121 170 170 110
86 170 I/0 110 122 170 110 110
87 170 I/0 170 123 170 170 170
88 170 I/0 110 124 170 170 170
89 Veea Veea Veea 125 CLKA CLKA CLKA
90 NC NC NC 126 CLKB CLKB CLKB
91 170 I/0 110 127 NC NC NC
92 I/0 I/0 I/O 128 GND GND GND
93 170 I/0 170 129 Veea Veea Veea
94 170 I/0 110 130 170 170 110
95 I/O 170 I/O 131 PRA, /0 PRA, I/O PRA, I/O
96 170 I/0 170 132 170 170 170
97 170 I/0 110 133 170 170 110
98 Veea Veea Veea 134 170 110 110
99 GND GND GND 135 170 170 170
100 170 110 110 136 170 170 170
101 GND GND GND 137 I/O 17O 170
102 Ve Veer Vea 138 e} /0 e
103 170 170 110 139 170 170 170
104 /o) /o /e 140 Ve Ve Ve
105 170 170 170 141 170 170 110
106 170 170 110 142 170 170 110
107 170 110 110 143 170 110 110
108 I/O I/O I/O 144 TCK, I/0 TCK, I/O TCK, I/O
109 GND GND GND
110 170 110 110
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329-Pin PBGA
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Figure 3-5 e 329-Pin PBGA (Top View)

Note

For Package Manufacturing and Environmental information, visit Resource center at
http://www.actel.com/products/rescenter/package/index.html.
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256-Pin FBGA
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Figure 3-7 e 256-Pin FBGA (Top View)

Note

For Package Manufacturing and Environmental information, visit Resource center at

http://www.actel.com/products/rescenter/package/index.html.
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256-Pin FBGA 256-Pin FBGA
A54SX16A | A54SX32A | A54SX72A A54SX16A | A54SX32A | A54SX72A
Pin Number | Function Function Function Pin Number | Function Function Function
K5 170 110 170 M10 170 /6] 170
K6 Ve Ve Ve M11 170 170 170
K7 GND GND GND M12 NC I/O I/O
K8 GND GND GND M13 I/0 I/O I/0
K9 GND GND GND M14 NC 170 170
K10 GND GND GND M15 I/0 I/O I/0
K11 Vee Vea Veey M16 e} e} e
K12 170 110 170 N1 170 170 170
K13 170 110 170 N2 170 170 170
K14 170 110 170 N3 170 170 170
K15 NC 170 170 N4 170 170 170
K16 170 110 170 N5 170 110 I/0
L1 170 110 170 N6 170 170 170
L2 170 110 170 N7 170 170 170
L3 170 110 170 N8 170 110 I/0
L4 170 170 170 N9 170 170 170
L5 170 110 170 N10 170 170 170
L6 170 110 170 N11 170 170 170
L7 Vee Veer Veey N12 e} /o) /0
L8 Ve Ve Ve N13 170 170 170
L9 Veer Veer Ve N14 /o) /¢ /o)
L10 Vee Vea Veey N15 e} /e e
L11 170 110 170 N16 170 170 170
L12 I/0 I/O I/0 P1 I/O 17O I/O
L13 I/0 I/O I/0 P2 GND GND GND
L14 170 110 170 P3 170 170 170
L15 170 110 170 P4 170 170 I/0
L16 NC 170 170 P5 NC 170 170
M1 170 110 170 P6 170 170 170
M2 I/0 1’0 170 P7 170 110 170
M3 170 170 170 P8 170 170 170
M4 170 110 170 P9 170 170 170
M5 170 110 170 P10 NC 170 170
M6 I/0 1’0 I/0 P11 1’0 170 170
M7 170 170 QCLKA P12 1’0 170 170
M8 PRB, I/0 PRB, I/O PRB, I/0 P13 Veea Veea Veea
M9 I/0 1’0 I/0 P14 1’0 170 1’0
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Previous Version | Changes in Current Version (v5.3) Page
v4.0 Table 2-12 was updated. 2-11
(continued) The was updated. 2-14
The "Sample Path Calculations" were updated. 2-14
Table 2-13 was updated. 2-17
Table 2-13 was updated. 2-17
All timing tables were updated. 2-18to
2-52
v3.0 The "Actel Secure Programming Technology with FuseLock™ Prevents Reverse Engineering and | 1-i
Design Theft" section was updated.
The "Ordering Information” section was updated. 1-ii
The "Temperature Grade Offering" section was updated. 1-iii
The Figure 1-1 e SX-A Family Interconnect Elements was updated. 1-1
The “"Clock Resources" section”was updated 1-5
The Table 1-1 o SX-A Clock Resources is new. 1-5
The "User Security" section is new. 1-7
The "I/O Modules" section was updated. 1-7
The Table 1-2 e /O Features was updated. 1-8
The Table 1-3 e 1/0 Characteristics for All I/O Configurations is new. 1-8
The Table 1-4 e Power-Up Time at which I/Os Become Active is new 1-8
The Figure 1-12 e Device Selection Wizard is new. 1-9
The "Boundary-Scan Pin Configurations and Functions" section is new. 1-9
The Table 1-9 e Device Configuration Options for Probe Capability (TRST Pin Reserved) is new. 1-11
The "SX-A Probe Circuit Control Pins" section was updated. 1-12
The "Design Considerations" section was updated. 1-12
The Figure 1-13 e Probe Setup was updated. 1-12
The Design Environment was updated. 1-13
The Figure 1-13 e Design Flow is new. 1-11
The "Absolute Maximum Ratings* " section was updated. 1-12
The "Recommended Operating Conditions" section was updated. 1-12
The "Electrical Specifications" section was updated. 1-12
The "2.5V LVCMOS?2 Electrical Specifications" section was updated. 1-13
The "SX-A Timing Model" and "Sample Path Calculations" equations were updated. 1-23
The "Pin Description" section was updated. 1-15
v2.0.1 The "Design Environment" section has been updated. 1-13
The "I/O Modules" section, and Table 1-2 e 1/O Features have been updated. 1-8
The "SX-A Timing Model" section and the "Timing Characteristics" section have new timing | 1-23
numbers.
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