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Temperature Grade Offering

SX-A Family FPGAs

Package A54SX08A A54SX16A A54SX32A A54SX72A
PQ208 CLAM CLAM CLAM CILAM
TQ100 C,ILAM CLAM CIAM

TQ144 CILAM CILAM CILAM

TQ176 C,IM

BG329 C, LM

FG144 C,ILAM CLAM C,ILAM

FG256 CILAM CILAM CILAM
FG484 Cc,IM C,ILAM
CQ208 C,M,B C,M,B
CQ256 C,M,B C,M,B
Notes:

1. C= Commercial

2. = Industrial

3. A= Automotive

4. M = Military

5. B =MIL-STD-883 Class B

6. For more information regarding automotive products, refer to the SX-A Automotive Family FPGAs datasheet.

7. For more information regarding Mil-Temp and ceramic packages, refer to the HiRel SX-A Family FPGAs datasheet.

Speed Grade and Temperature Grade Matrix

F Std -1 -2 -3
Commercial v v v Discontinued
Industrial v v v Discontinued
Automotive v
Military v v
MIL-STD-883B v v
Notes:

1. For more information regarding automotive products, refer to the SX-A Automotive Family FPGAs datasheet.

2. For more information regarding Mil-Temp and ceramic packages, refer to the HiRel SX-A Family FPGAs datasheet.

Contact your Actel Sales representative for more information on availability.
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DirectConnect
¢ No Antifuses
¢ 0.1 ns Maximum Routing Delay

—>
FastConnect

¢ One Antifuse
¢ 0.3 ns Maximum Routing Delay

—>

Routing Segments

e Typically Two Antifuses
e Max. Five Antifuses

Figure 1-5 o DirectConnect and FastConnect for Type 1 SuperClusters

IR o
DirectConnect
¢ No Antifuses

¢ 0.1 ns Maximum Routing Delay

—>
FastConnect

¢ One Antifuse
¢ 0.3 ns Maximum Routing Delay

>

Routing Segments

e Typically Two Antifuses

\

e Max. Five Antifuses

Figure 1-6 e DirectConnect and FastConnect for Type 2 SuperClusters
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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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Probing Capabilities

SX-A devices also provide an internal probing capability
that is accessed with the JTAG pins. The Silicon Explorer Il
diagnostic hardware is used to control the TDI, TCK, TMS,
and TDO pins to select the desired nets for debugging.
The user assigns the selected internal nets in Actel Silicon
Explorer Il software to the PRA/PRB output pins for
observation. Silicon Explorer Il automatically places the
device into JTAG mode. However, probing functionality is
only activated when the TRST pin is driven high or left
floating, allowing the internal pull-up resistor to pull
TRST High. If the TRST pin is held Low, the TAP controller
remains in the Test-Logic-Reset state so no probing can
be performed. However, the user must drive the TRST pin
High or allow the internal pull-up resistor to pull TRST
High.

SX-A Family FPGAs

When selecting the Reserve Probe Pin box as shown in
Figure 1-12 on page 1-9, direct the layout tool to reserve
the PRA and PRB pins as dedicated outputs for probing.
This Reserve option is merely a guideline. If the designer
assigns user 1/Os to the PRA and PRB pins and selects the
Reserve Probe Pin option, Designer Layout will
override the Reserve Probe Pin option and place the
user 1/Os on those pins.

To allow probing capabilities, the security fuse must not
be programmed. Programming the security fuse disables
the JTAG and probe circuitry. Table 1-9 summarizes the
possible device configurations for probing once the
device leaves the Test-Logic-Reset JTAG state.

Table 1-9 e Device Configuration Options for Probe Capability (TRST Pin Reserved)

JTAG Mode TRST! Security Fuse Programmed PRA, PRB? TDI, TCK, TDO?
Dedicated Low No User /O3 JTAG Disabled
High No Probe Circuit Outputs JTAG I/0
Flexible Low No User 1/03 User 1103
High No Probe Circuit Outputs JTAG I/O
Yes Probe Circuit Secured Probe Circuit Secured
Notes:

1. If the TRST pin is not reserved, the device behaves according to TRST = High as described in the table.

2. Avoid using the TDI, TCK, TDO, PRA, and PRB pins as input or bidirectional ports. Since these pins are active during probing, input
signals will not pass through these pins and may cause contention.

3. If no user signal is assigned to these pins, they will behave as unused I/Os in this mode. Unused pins are automatically tristated by

the Designer software.
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Pin Description

CLKA/B, I/0 Clock A and B

These pins are clock inputs for clock distribution
networks. Input levels are compatible with standard TTL,
LVTTL, LVCMOS2, 3.3V PCl, or 5 V PCl specifications. The
clock input is buffered prior to clocking the R-cells. When
not used, this pin must be tied Low or High (NOT left
floating) on the board to avoid unwanted power
consumption.

For A54SX72A, these pins can also be configured as user
I/0s. When employed as user 1/Os, these pins offer built-
in programmable pull-up or pull-down resistors active
during power-up only. When not used, these pins must
be tied Low or High (NOT left floating).

QCLKA/B/C/D, 110 Quadrant Clock A, B, C, and D

These four pins are the quadrant clock inputs and are
only used for AB54SX72A with A, B, C, and D
corresponding to bottom-left, bottom-right, top-left,
and top-right quadrants, respectively. They are clock
inputs for clock distribution networks. Input levels are
compatible with standard TTL, LVTTL, LVCMOS2, 3.3V
PCl, or 5V PCI specifications. Each of these clock inputs
can drive up to a quarter of the chip, or they can be
grouped together to drive multiple quadrants. The clock
input is buffered prior to clocking the R-cells. When not
used, these pins must be tied Low or High on the board
(NOT left floating).

These pins can also be configured as user 1/0Os. When
employed as user 1/Os, these pins offer built-in
programmable pull-up or pull-down resistors active
during power-up only.

GND Ground
Low supply voltage.
HCLK Dedicated (Hardwired)

Array Clock

This pin is the clock input for sequential modules. Input
levels are compatible with standard TTL, LVTTL,
LVCMOS2, 3.3 V PCl, or 5 V PCl specifications. This input is
directly wired to each R-cell and offers clock speeds
independent of the number of R-cells being driven.
When not used, HCLK must be tied Low or High on the
board (NOT left floating). When used, this pin should be
held Low or High during power-up to avoid unwanted
static power consumption.

/0 Input/Output

The I/O pin functions as an input, output, tristate, or
bidirectional buffer. Based on certain configurations,
input and output levels are compatible with standard
TTL, LVTTL, LVCMOS2, 3.3 V PCl or 5 V PClI specifications.
Unused I/O pins are automatically tristated by the
Designer software.

NC No Connection

This pin is not connected to circuitry within the device
and can be driven to any voltage or be left floating with
no effect on the operation of the device.

YActel
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PRA/B, 1/0 Probe A/B

The Probe pin is used to output data from any user-
defined design node within the device. This independent
diagnostic pin can be used in conjunction with the other
probe pin to allow real-time diagnostic output of any
signal path within the device. The Probe pin can be used
as a user-defined 1/0 when verification has been
completed. The pin’s probe capabilities can be
permanently disabled to protect programmed design
confidentiality.

TCK, I/O Test Clock

Test clock input for diagnostic probe and device
programming. In Flexible mode, TCK becomes active
when the TMS pin is set Low (refer to Table 1-6 on
page 1-9). This pin functions as an /O when the
boundary scan state machine reaches the "logic reset"
state.

DI, I/0

Serial input for boundary scan testing and diagnostic
probe. In Flexible mode, TDI is active when the TMS pin is
set Low (refer to Table 1-6 on page 1-9). This pin
functions as an I/O when the boundary scan state
machine reaches the “logic reset” state.

TDO, I/0 Test Data Output

Serial output for boundary scan testing. In flexible mode,
TDO is active when the TMS pin is set Low (refer to
Table 1-6 on page 1-9). This pin functions as an I/O when
the boundary scan state machine reaches the "logic
reset" state. When Silicon Explorer Il is being used, TDO
will act as an output when the checksum command is
run. It will return to user /IO when checksum is complete.

™S Test Mode Select

The TMS pin controls the use of the IEEE 1149.1
Boundary Scan pins (TCK, TDI, TDO, TRST). In flexible
mode when the TMS pin is set Low, the TCK, TDI, and
TDO pins are boundary scan pins (refer to Table 1-6 on
page 1-9). Once the boundary scan pins are in test mode,
they will remain in that mode until the internal
boundary scan state machine reaches the logic reset
state. At this point, the boundary scan pins will be
released and will function as regular I/O pins. The logic
reset state is reached five TCK cycles after the TMS pin is
set High. In dedicated test mode, TMS functions as
specified in the IEEE 1149.1 specifications.

TRST, I/O0 Boundary Scan Reset Pin

Once it is configured as the JTAG Reset pin, the TRST pin
functions as an active low input to asynchronously
initialize or reset the boundary scan circuit. The TRST pin
is equipped with an internal pull-up resistor. This pin
functions as an I/O when the Reserve JTAG Reset Pin is
not selected in Designer.

Test Data Input

Vca Supply Voltage
Supply voltage for 1/Os. See Table 2-2 on page 2-1. All
V¢ power pins in the device should be connected.

Veea Supply Voltage

Supply voltage for array. See Table 2-2 on page 2-1. All
Vcca power pins in the device should be connected.
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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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Table 2-16 « A54SX08A 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

Dedicated (Hardwired) Array Clock Networks

tHckH Input Low to High 1.3 1.5 1.7 2.6 ns
(Pad to R-cell Input)

thekL Input High to Low 1.1 1.3 1.5 2.2 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 0.5 0.5 0.8 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

tRekH Input Low to High (Light Load) 0.8 0.9 1.1 1.5 ns
(Pad to R-cell Input)

trRekL Input High to Low (Light Load) 1.1 1.2 1.4 2 ns
(Pad to R-cell Input)

tRckH Input Low to High (50% Load) 0.8 0.9 1.1 1.5 ns
(Pad to R-cell Input)

trRekL Input High to Low (50% Load) 1.1 1.2 1.4 2 ns
(Pad to R-cell Input)

tRekH Input Low to High (100% Load) 1.1 1.2 1.4 1.9 ns
(Pad to R-cell Input)

trekL Input High to Low (100% Load) 1.2 1.3 1.6 2.2 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) 0.8 0.9 1.1 1.5 ns

v5.3 2-21
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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 2-29  A54SX32A Timing Characteristics

y FPGAs

(Worst-Case Commercial Conditions Vcca =2.25V, V¢ =2.25V, 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 1.7 2.0 2.2 2.6 4.0 ns
(Pad to R-cell Input)

thekL Input High to Low 1.7 2.0 2.2 2.6 4.0 ns
(Pad to R-cell Input)

tHPWH Minimum Pulse Width High 1.4 1.6 1.8 2.1 29 ns

tHpwL Minimum Pulse Width Low 1.4 1.6 1.8 2.1 2.9 ns

theksw Maximum Skew 0.6 0.6 0.7 0.8 1.3 ns

thp Minimum Period 2.8 3.2 3.6 4.2 5.8 ns

fHmAx Maximum Frequency 357 313 278 238 172 | MHz

Routed Array Clock Networks

tRekH Input Low to High (Light Load) 2.2 25 2.9 34 4.7 ns
(Pad to R-cell Input)

trRekL Input High to Low (Light Load) 2.1 24 2.7 3.2 4.4 ns
(Pad to R-cell Input)

tRckH Input Low to High (50% Load) 24 2.7 3.1 3.6 5.1 ns
(Pad to R-cell Input)

trRekL Input High to Low (50% Load) 2.2 25 2.8 3.3 4.6 ns
(Pad to R-cell Input)

tRekH Input Low to High (100% Load) 2.5 2.9 32 3.8 53 ns
(Pad to R-cell Input)

trekL Input High to Low (100% Load) 24 2.7 3.1 3.6 5.0 ns
(Pad to R-cell Input)

tRPWH Minimum Pulse Width High 1.4 1.6 1.8 2.1 29 ns

tRpWL Minimum Pulse Width Low 1.4 1.6 1.8 2.1 2.9 ns

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

tRCksw Maximum Skew (50% Load) 0.9 1.0 1.2 1.4 1.9 ns

tReksw Maximum Skew (100% Load) 0.9 1.0 1.2 1.4 1.9 ns

Note: *All -3 speed grades have been discontinued.

2-36
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Table 2-31 e A54SX32A Timing Characteristics

y FPGAs

(Worst-Case Commercial Conditions Vcca =2.25V, Ve =4.75V, 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 1.7 1.9 2.2 2.6 4.0 ns
(Pad to R-cell Input)

thekL Input High to Low 1.7 2.0 2.2 2.6 4.0 ns
(Pad to R-cell Input)

tHPWH Minimum Pulse Width High 1.4 1.6 1.8 2.1 29 ns

tHpwL Minimum Pulse Width Low 1.4 1.6 1.8 2.1 2.9 ns

theksw Maximum Skew 0.6 0.6 0.7 0.8 1.3 ns

thp Minimum Period 2.8 3.2 3.6 4.2 5.8 ns

fHmAx Maximum Frequency 357 313 278 238 172 | MHz

Routed Array Clock Networks

tRekH Input Low to High (Light Load) 2.2 25 2.8 3.3 4.7 ns
(Pad to R-cell Input)

trRekL Input High to Low (Light Load) 2.1 2.5 2.8 3.3 4.5 ns
(Pad to R-cell Input)

tRckH Input Low to High (50% Load) 24 2.7 3.1 3.6 5.1 ns
(Pad to R-cell Input)

trRekL Input High to Low (50% Load) 2.2 2.6 2.9 34 4.7 ns
(Pad to R-cell Input)

tRekH Input Low to High (100% Load) 2.5 2.8 32 3.8 53 ns
(Pad to R-cell Input)

trekL Input High to Low (100% Load) 24 2.8 3.1 3.7 5.2 ns
(Pad to R-cell Input)

tRPWH Minimum Pulse Width High 1.4 1.6 1.8 2.1 29 ns

tRpWL Minimum Pulse Width Low 1.4 1.6 1.8 2.1 2.9 ns

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

tRCksw Maximum Skew (50% Load) 1.0 1.1 1.3 1.5 2.1 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 2-34  AS54SX32A Timing Characteristics
(Worst-Case Commercial Conditions Vcca =2.25V, Ve =4.75V, T; = 70°C)

YActel

SX-A Family FPGAs

-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 2.1 24 2.8 3.2 4.5 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 2.1 24 2.8 3.2 4.5 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 1.9 2.2 2.5 2.9 4.1 ns
toHL Data-to-Pad High to Low 2.5 2.9 33 3.9 5.4 ns
tbHLs Data-to-Pad High to Low—Iow slew 6.6 7.6 8.6 10.1 14.2 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

drHHLHLS] 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 2-40 » A54SX72A Timing Characteristics
(Worst-Case Commercial Conditions Vcca =2.25V, Vg =3.0V, T; = 70°C)

YActel

SX-A Family FPGAs

-3 Speed! | -2 Speed | -1Speed |Std.Speed| -F Speed
Parameter Description Min. Max. | Min. Max. | Min. Max. | Min. Max. | Min. Max. | Units
3.3 V PCI Output Module Timing?
tDLH Data-to-Pad Low to High 2.3 2.7 3.0 3.6 5.0 ns
tDHL Data-to-Pad High to Low 2.5 2.9 3.2 3.8 53 ns
tenzL Enable-to-Pad, Z to L 1.4 1.7 1.9 2.2 3.1 ns
tENzH Enable-to-Pad, Z to H 2.3 2.7 3.0 3.6 5.0 ns
teNLZ Enable-to-Pad, L to Z 2.5 2.8 3.2 3.8 5.3 ns
tENHZ Enable-to-Pad, H to Z 2.5 29 3.2 3.8 5.3 ns
dr Delta Low to High 0.025 0.03 0.03 0.04 0.045 | ns/pF
3 Delta High to Low 0.015 0.015 0.015 0.015 0.025 | ns/pF
3.3 V LVTTL Output Module Timing?
tDLH Data-to-Pad Low to High 3.2 3.7 4.2 5.0 6.9 ns
toHL Data-to-Pad High to Low 3.2 3.7 4.2 4.9 6.9 ns
tbHLs Data-to-Pad High to Low—Ilow slew 10.3 11.9 13.5 15.8 22.2 ns
tenzL Enable-to-Pad, Z to L 2.2 2.6 2.9 34 4.8 ns
tENzLS Enable-to-Pad, Z to L—low slew 15.8 18.9 21.3 254 34.9 ns
teNzH Enable-to-Pad, Z to H 3.2 3.7 4.2 5.0 6.9 ns
teNLZ Enable-to-Pad, L to Z 2.9 33 3.7 4.4 6.2 ns
tENHZ Enable-to-Pad, H to Z 3.2 3.7 4.2 4.9 6.9 ns
dr Delta Low to High 0.025 0.03 0.03 0.04 0.045 | ns/pF
dry Delta High to Low 0.015 0.015 0.015 0.015 0.025 | ns/pF
drnis’ Delta High to Low—low slew 0.053 0.053 0.067 0.073 0.107 | ns/pF
Notes:
1. All -3 speed grades have been discontinued.

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

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

drHHLHLS] 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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YActel

SX-A Family FPGAs

Package Pin Assignments

208-Pin PQFP

4 )\

208-Pin
PQFP

0

<0
\— J

Figure 3-1 * 208-Pin PQFP (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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| SX-A Family FPGAs

208-Pin PQFP 208-Pin PQFP
Pin AS54SX08A [ A54SX16A | A54SX32A | A54SX72A Pin AS54SX08A [ A54SX16A | A54SX32A | A54SX72A
Number | Function | Function | Function | Function Number | Function | Function | Function | Function
1 GND GND GND GND 36 110 170 110 110
2 TDI, I/O TDI, I/O TDI, I/O TDI, I/O 37 I/O I/O I/O I/O
3 I/0 I/0 I/0 I/0 38 170 /0 110 110
4 NC I/0 I/0 I/0 39 NC I/0 170 170
5 I/0 I/0 I/0 I/0 40 Ve Ve Ve Ve
6 NC I/0 I/0 I/0 41 Veea Veea Veea Veea
7 I/0 I/0 I/0 I/0 42 110 110 110 110
8 I/0 I/0 I/0 I/0 43 170 /0 /0 110
9 I/0 I/0 I/0 I/0 44 170 /0 /0 110
10 I/0 I/0 I/0 I/0 45 170 170 170 170
1M TMS TMS TMS TMS 46 110 170 170 110
12 Ve Ve Ve Ve 47 110 170 170 170
13 I/0 I/0 I/0 I/0 48 NC I/0 110 170
14 NC I/0 I/0 I/0 49 170 110 110 /0
15 I/0 I/0 I/0 I/0 50 NC I/0 110 /0
16 I/0 I/0 I/0 I/0 51 110 170 170 170
17 NC I/0 I/0 I/0 52 GND GND GND GND
18 I/0 I/0 170 GND 53 110 170 170 110
19 I/0 I/0 I/0 Veea 54 110 170 110 110
20 NC I/0 I/0 I/0 55 170 /0 /0 110
21 I/0 I/0 I/0 I/0 56 170 /0 /0 110
22 I/0 I/0 I/0 I/0 57 170 170 /0 170
23 NC I/0 I/0 I/0 58 110 170 170 170
24 I/0 I/0 I/0 I/0 59 110 170 170 170
25 NC NC NC /0 60 Veer Veer Veer Veer
26 GND GND GND GND 61 NC I/0 I/O I/O
27 Veea Veea Veea Veea 62 170 110 /0 110
28 GND GND GND GND 63 110 170 170 170
29 I/0 I/0 I/0 I/0 64 NC I/0 170 170
30 TRST, /O | TRST,I/O | TRST, /O | TRST, /O 65 I/0 170 NC 170
31 NC I/0 I/0 I/0 66 110 170 110 110
32 I/0 I/0 I/0 I/0 67 NC I/0 110 170
33 I/0 I/0 I/0 I/0 68 170 110 /0 110
34 I/0 I/0 I/0 I/0 69 170 170 170 170
35 NC I/0 I/0 I/0 70 NC I/0 170 170
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| SX-A Family FPGAs

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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| SX-A Family FPGAs

144-Pin FBGA
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Figure 3-6 ¢ 144-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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YActel

SX-A Family FPGAs

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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SX-A Family FPGAs

484-Pin FBGA 484-Pin FBGA 484-Pin FBGA
Pin A54SX32A | A54SX72A Pin A54SX32A | A54SX72A Pin A54SX32A | A54SX72A
Number | Function Function Number | Function Function Number | Function Function
Al NC* NC AA26 NC* 170 AC9 170 170
A2 NC* NC AB1 NC* NC AC10 I/O I/O
A3 NC* 110 AB2 Vee Vea AC1T1 170 110
A4 NC* 110 AB3 170 170 AC12 I/0 QCLKA
A5 NC* 110 AB4 I/0 170 AC13 170 170
A6 170 I/0 AB5 NC* 170 AC14 170 170
A7 170 I/0 AB6 170 110 AC15 170 110
A8 I/O I/0 AB7 I/0 I/O AC16 I/O I/O
A9 I/O I/0 ABS8 I/0 I/O AC17 I/O I/O
A10 I/0 110 AB9 170 170 AC18 170 110
A1 NC* 170 AB10 170 170 AC19 170 170
A12 NC* 170 AB11 170 170 AC20 Vg Vg
A13 I/0 I/O AB12 PRB, I/0 PRB, 110 AC21 I/0 I/O
Al4 NC* NC AB13 Veea Veea AC22 /6] 1¢)
A15 NC* I/O AB14 I/O I/O AC23 NC* I/O
A16 NC* 110 AB15 170 170 AC24 170 110
A17 I/0 110 AB16 170 170 AC25 NC* 170
A18 170 170 AB17 170 170 AC26 NC* 170
A19 170 110 AB18 170 110 AD1 170 170
A20 I/0 I/O AB19 I/O I/O AD2 I/O I/O
A21 NC* I/O AB20 TDO, /O TDO, /O AD3 GND GND
A22 NC* I/O AB21 GND GND AD4 I/O I/O
A23 NC* 110 AB22 NC* 170 AD5 170 170
A24 NC* 110 AB23 170 110 AD6 170 170
A25 NC* NC AB24 re; I/O AD7 I/0 I/O
A26 NC* NC AB25 NC* I/O ADS8 I/O I/O
AA1 NC* /o) AB26 NC* /o) AD9 Veer Ve
AA2 NC* 110 AC1T 170 110 AD10 170 110
AA3 Veea Veea AC2 170 170 AD11 170 170
AA4 170 I/0 AC3 170 170 AD12 170 110
AAS e} /0 AC4 NC* e} AD13 Vee Ve
AA22 /0 /0 AC5 Vear Vear AD14 /0 1o}
AA23 I/O I/0 AC6 I/O I/O AD15 I/O I/O
AA24 e} /0 AC7 Ve Ve AD16 e} 1o}
AA25 NC* /O AC8 /0 e} AD17 Vea Vee

Note:

*These pins must be left floating on the A54SX32A device.
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