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| SX-A Family FPGAs

Ordering Information

A54SX16A 2 PQ G 208

Application (Temperature Range)
Blank = Commercial (0 to +70°)
| = Industrial (-40 to +85°C)
A = Automotive (-40 to +125°C)
M = Military (-55 to +125°C)
B = MIL-STD-883 Class B

——— Package Lead Count

— Lead-Free Packaging
Blank = Standard Packaging
G = RoHS Compliant Packaging

— Package Type
BG = 1.27 mm Plastic Ball Grid Array
FG = 1.0 mm Fine Pitch Ball Grid Array
PQ = Plastic Quad Flat Pack
TQ = Thin (1.4 mm) Quad Flat Pack
CQ = Ceramic Quad Flat Pack’

—— Speed Grade
Blank = Standard Speed
-1 = Approximately 15% Faster than Standard
-2 = Approximately 25% Faster than Standard
-3 = Approximately 35% Faster than Standard?
—F = Approximately 40% Slower than Standard

— Part Number
A54SX08A = 12,000 System Gates
A54SX16A = 24,000 System Gates
A54S5X32A = 48,000 System Gates
A54SX72A = 108,000 System Gates

Notes:
1. For more information about the CQFP package options, refer to the HiRel SX-A datasheet.
2. All -3 speed grades have been discontinued.

Device Resources

User 1/0s (Including Clock Buffers)
208-Pin 100-Pin 144-Pin 176-Pin 329-Pin 144-Pin 256-Pin 484-Pin
Device PQFP TQFP TQFP TQFP PBGA FBGA FBGA FBGA
A54SX08A 130 81 113 - - 111 - -
A54SX16A 175 81 113 - - 111 180 -
A54SX32A 174 81 113 147 249 111 203 249
AS54SX72A 171 - - - - - 203 360

Notes: Package Definitions: PQFP = Plastic Quad Flat Pack, TQFP = Thin Quad Flat Pack, PBGA = Plastic Ball Grid Array,
FBGA = Fine Pitch Ball Grid Array
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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
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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 1-6 e DirectConnect and FastConnect for Type 2 SuperClusters
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Related Documents

Application Notes

Global Clock Networks in Actel’s Antifuse Devices
http://www.actel.com/documents/GlobalClk_AN.pdf

Using A545X72A and RT545X72S Quadrant Clocks
http://www.actel.com/documents/QCLK_AN.pdf
Implementation of Security in Actel Antifuse FPGAs
http://www.actel.com/documents/Antifuse_Security_AN.pdf
Actel eX, SX-A, and RTSX-S 1/Os
http://www.actel.com/documents/AntifuselO_AN.pdf

Actel SX-A and RT545X-S Devices in Hot-Swap and Cold-Sparing Applications
http://www.actel.com/documents/HotSwapColdSparing_AN.pdf
Programming Antifuse Devices
http://www.actel.com/documents/AntifuseProgram_AN.pdf

Datasheets

HiRel SX-A Family FPGAs
http://www.actel.com/documents/HRSXA_DS.pdf
SX-A Automotive Family FPGAs
http://www.actel.com/documents/SXA_Auto_DS.pdf

User’s Guides

Silicon Sculptor User’s Guide
http://www.actel.com/documents/SiliSculptll_Sculpt3_ug.pdf
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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.
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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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Figure 2-1 shows the 5 V PCl V/I curve and the minimum

SX-A Family FPGAs

and maximum PCl drive characteristics of the SX-A family.
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Figure 2-1 o 5V PCl V/I Curve for SX-A Family
lOH = 119 * (VOUT - 525) * (VOUT + 245) lOL = 785 * VOUT * (44 - VOUT)
for VCC|>VOUT>3'1V for OV<VOUT<O.71V
EQ 2-1 EQ 2-2
Table 2-9 ¢ DC Specifications (3.3 V PCl Operation)
Symbol Parameter Condition Min. Max. Units
Veea Supply Voltage for Array 2.25 2.75 \Y
Ve Supply Voltage for I/Os 3.0 3.6 \%
ViH Input High Voltage 0.5Veer | Ve +0.5 \Y
Vi Input Low Voltage -0.5 0.3V \
lipu Input Pull-up Voltage' 0.7V - \Y
N Input Leakage Current? 0< Vi< Ve -10 +10 A
VoH Output High Voltage lout =—500 pA 0.9V - \Y
VOL OUtpUt Low Voltage lOUT = 1,500 UA 0'1VCC| vV
CiN Input Pin Capacitance3 - 10 pF
Cerk CLK Pin Capacitance 5 12 pF
Notes:

1. This specification should be guaranteed by design. It is the

minimum voltage to which pull-up resistors are calculated to pull a

floated network. Designers should ensure that the input buffer is conducting minimum current at this input voltage in applications

sensitive to static power utilization.

Input leakage currents include hi-Z output leakage for all bidirectional buffers with tristate outputs.
Absolute maximum pin capacitance for a PCl input is 10 pF (except for CLK).
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Power Dissipation

A critical element of system reliability is the ability of electronic devices to safely dissipate the heat generated during
operation. The thermal characteristics of a circuit depend on the device and package used, the operating temperature,
the operating current, and the system's ability to dissipate heat.

A complete power evaluation should be performed early in the design process to help identify potential heat-related
problems in the system and to prevent the system from exceeding the device's maximum allowed junction
temperature.

The actual power dissipated by most applications is significantly lower than the power the package can dissipate.
However, a thermal analysis should be performed for all projects. To perform a power evaluation, follow these steps:

1. Estimate the power consumption of the application.
2. Calculate the maximum power allowed for the device and package.
3. Compare the estimated power and maximum power values.

Estimating Power Dissipation
The total power dissipation for the SX-A family is the sum of the DC power dissipation and the AC power dissipation:

Protal = Poc + Pac
EQ 2-5

DC Power Dissipation
The power due to standby current is typically a small component of the overall power. An estimation of DC power
dissipation under typical conditions is given by:
Poc = Istandby * Veca
EQ 2-6

Note: For other combinations of temperature and voltage settings, refer to the eX, SX-A and RT545X-S Power
Calculator.

AC Power Dissipation
The power dissipation of the SX-A family is usually dominated by the dynamic power dissipation. Dynamic power
dissipation is a function of frequency, equivalent capacitance, and power supply voltage. The AC power dissipation is
defined as follows:
Pac = Pc_cells + Pr-cells + PcLka + Pciks + Phek + Poutput Buffer + Pinput Buffer
EQ 2-7
or:

Pac=  Veea? * lm * Ceqem * TM)ccelis + (M * Ceqsm * fMr-celis + (0 * Ceqr * Tolinput Buffer + ® * (Ceqo + C * Tooutput Buffer
+(0.5* (a1 * Ceqcer * fqr) + (r * fq)cika + (0.5 * (9 * Ceqer * fqa)+ (2 * foddcike + (0.5 * (51 * Cequy * fs1) +
(Ceqnr * fst)hcwkd

EQ 2-8
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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
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Table 2-21 e A54SX16A Timing Characteristics
(Worst-Case Commercial Conditions, Vccpa=2.25V Ve =3.0V, T, = 70°C)

-3 Speed! | -2 Speed -1 Speed | Std. Speed | -F Speed
Parameter Description Min. Max. | Min. Max. | Min. Max. | Min. Max. | Min. Max. | Units
C-Cell Propagation Delays?
trD Internal Array Module 0.9 1.0 1.2 1.4 1.9 ns
Predicted Routing Delays?
e FO = 1 Routing Delay, Direct 0.1 0.1 0.1 0.1 0.1 ns
Connect
trc FO = 1 Routing Delay, Fast Connect 0.3 0.3 0.3 0.4 0.6 ns
tRD1 FO = 1 Routing Delay 0.3 0.3 0.4 0.5 0.6 ns
tRD2 FO = 2 Routing Delay 0.4 0.5 0.5 0.6 0.8 ns
tRD3 FO = 3 Routing Delay 0.5 0.6 0.7 0.8 1.1 ns
tRpa FO = 4 Routing Delay 0.7 0.8 0.9 1 1.4 ns
tRDS FO = 8 Routing Delay 1.2 1.4 1.5 1.8 2.5 ns
tRD12 FO = 12 Routing Delay 1.7 2 2.2 2.6 3.6 ns
R-Cell Timing
trco Sequential Clock-to-Q 0.6 0.7 0.8 0.9 1.3 ns
tcir Asynchronous Clear-to-Q 0.5 0.6 0.6 0.8 1.0 ns
tPRESET Asynchronous Preset-to-Q 0.7 0.8 0.8 1.0 1.4 ns
tsup Flip-Flop Data Input Set-Up 0.7 0.8 0.9 1.0 1.4 ns
thp Flip-Flop Data Input Hold 0.0 0.0 0.0 0.0 0.0 ns
tWASYN Asynchronous Pulse Width 1.3 1.5 1.6 1.9 2.7 ns
tRECASYN Asynchronous Recovery Time 0.3 0.4 0.4 0.5 0.7 ns
tHASYN Asynchronous Removal Time 0.3 0.3 0.3 04 0.6 ns
tNVPW Clock Minimum Pulse Width 1.4 1.7 1.9 2.2 3.0 ns
Input Module Propagation Delays
tINYH Input Data Pad to Y High 2.5 V 0.5 0.6 0.7 0.8 1.1 ns
LVCMOS
tiNYL Input Data Pad to Y Low 2.5 V 0.8 0.9 1.0 1.1 1.6 ns
LVCMOS
tINYH Input Data Pad to Y High 3.3 V PCI 0.5 0.6 0.6 0.7 1.0 ns
tINYL Input Data Pad to Y Low 3.3 V PC| 0.7 0.8 0.9 1.0 1.4 ns
tINYH Input Data Pad to Y High 3.3 V 0.7 0.7 0.8 1.0 1.4 ns
LVTTL
tiNYL Input Data Pad to Y Low 3.3 V LVTTL 0.9 1.1 1.2 1.4 2.0 ns
Notes:

1. All =3 speed grades have been discontinued.
2. For dual-module macros, use tpp + tap1 + tepn . trco + trp1 + tepn . OF teps + trpy + tsup , Whichever is appropriate.

3. Routing delays are for typical designs across worst-case operating conditions. These parameters should be used for estimating device
performance. Post-route timing analysis or simulation is required to determine actual performance.
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Table 2-30 » A54SX32A Timing Characteristics

(Worst-Case Commercial Conditions Vcca =2.25V, Vg =3.0V, T; = 70°C)
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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
Dedicated (Hardwired) Array Clock Networks
thekH 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 2.8 3.3 4.6 ns
(Pad to R-cell Input)
trRekL Input High to Low (Light Load) 2.1 24 2.7 3.2 4.5 ns
(Pad to R-cell Input)
tRckH Input Low to High (50% Load) 2.3 2.7 3.1 3.6 5 ns
(Pad to R-cell Input)
trRekL Input High to Low (50% Load) 2.2 25 2.9 34 4.7 ns
(Pad to R-cell Input)
tRekH Input Low to High (100% Load) 24 2.8 32 3.7 5.2 ns
(Pad to R-cell Input)
trekL Input High to Low (100% Load) 24 2.8 3.1 3.7 5.1 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.
v5.3 237
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Table 2-37  AS54SX72A Timing Characteristics

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

-3 Speed* | -2 Speed -1 Speed | 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 1.6 1.9 2.1 2.5 3.8 ns
(Pad to R-cell Input)

thekL Input High to Low 1.7 1.9 2.1 2.5 3.8 ns
(Pad to R-cell Input)

tHPWH Minimum Pulse Width High 1.5 1.7 2.0 2.3 3.2 ns

tHpWL Minimum Pulse Width Low 1.5 1.7 2.0 2.3 3.2 ns

tHeksw Maximum Skew 1.4 1.6 1.8 2.1 3.3 ns

thp Minimum Period 3.0 34 4.0 4.6 6.4 ns

fHMAX Maximum Frequency 333 294 250 217 156 | MHz

Routed Array Clock Networks

tRCKH Input Low to High (Light Load) 2.2 2.6 29 34 4.8 ns
(Pad to R-cell Input)

tRCKL Input High to Low (Light Load) 2.8 33 3.7 4.3 6.0 ns
(Pad to R-cell Input)

tRCKH Input Low to High (50% Load) 24 2.8 3.2 3.7 5.2 ns
(Pad to R-cell Input)

tRCKL Input High to Low (50% Load) 2.9 34 3.8 4.5 6.2 ns
(Pad to R-cell Input)

tRCKH Input Low to High (100% Load) 2.6 3.0 34 4.0 5.6 ns
(Pad to R-cell Input)

tRCKL Input High to Low (100% Load) 3.1 3.6 4.1 4.8 6.7 ns
(Pad to R-cell Input)

tRPWH Minimum Pulse Width High 1.5 1.7 2.0 2.3 3.2 ns

tRPWL Minimum Pulse Width Low 1.5 1.7 2.0 2.3 3.2 ns

tRCKSW Maximum Skew (Light Load) 1.9 2.2 25 3 4.1 ns

tRCKSW Maximum Skew (50% Load) 1.9 2.1 2.4 2.8 3.9 ns

tRCKSW Maximum Skew (100% Load) 1.9 2.1 24 2.8 3.9 ns

Quadrant Array Clock Networks

tockH Input Low to High (Light Load) 1.3 1.5 1.7 1.9 2.7 ns
(Pad to R-cell Input)

tQCHKL Input High to Low (Light Load) 1.3 1.5 1.7 2 2.8 ns
(Pad to R-cell Input)

tockH Input Low to High (50% Load) 1.5 1.7 1.9 2.2 3.1 ns
(Pad to R-cell Input)

tQCHKL Input High to Low (50% Load) 1.5 1.8 2 2.3 3.2 ns
(Pad to R-cell Input)

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.

v5.3




| 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
141 NC I/0 I/0 I/0 176 NC 170 110 170
142 I/0 I/0 I/0 I/0 177 170 110 /0 /0
143 NC I/0 I/0 I/0 178 I/O I/O I/O QCLKD
144 I/0 I/0 I/0 I/0 179 110 170 170 170
145 Veea Veea Veea Veea 180 CLKA CLKA CLKA CLKA
146 GND GND GND GND 181 CLKB CLKB CLKB CLKB
147 I/0 I/0 I/0 I/0 182 NC NC NC NC
148 Vee Ve Vee Vee 183 GND GND GND GND
149 /0 /0 /0 /0 184 Veea Veea Veea Veea
150 I/0 I/0 I/0 I/0 185 GND GND GND GND
151 I/0 I/0 I/0 I/0 186 PRA, I/O PRA, I/O PRA, I/O PRA, I/O
152 I/0 I/0 I/0 I/0 187 110 170 110 Ve
153 I/0 I/0 I/0 I/0 188 110 110 110 110
154 I/0 I/0 I/0 I/0 189 NC 110 110 /0
155 NC I/0 I/0 I/0 190 170 110 170 QCLKC
156 NC I/0 I/0 I/0 191 170 170 170 170
157 GND GND GND GND 192 NC 170 170 170
158 I/0 I/0 I/0 I/0 193 110 170 170 170
159 I/0 I/0 I/0 I/0 194 110 110 170 110
160 I/0 I/0 I/0 I/0 195 NC 110 /0 110
161 I/0 I/0 I/0 I/0 196 170 /0 110 110
162 I/0 I/0 I/0 I/0 197 110 170 170 170
163 I/0 I/0 I/0 I/0 198 NC 170 170 170
164 Ve Ve Ve Ve 199 110 110 170 110
165 I/0 I/0 I/0 I/0 200 110 170 170 110
166 /0 /0 /0 /0 201 Veer Ve Ve Ve
167 NC I/0 I/0 I/0 202 NC 110 110 110
168 I/0 I/0 I/0 I/0 203 NC 170 170 170
169 I/0 I/0 I/0 I/0 204 110 170 110 170
170 NC I/0 I/0 I/0 205 NC 170 170 170
171 I/0 I/0 I/0 I/0 206 110 110 110 110
172 I/0 I/0 I/0 I/0 207 110 110 110 110
173 NC I/0 I/0 I/0 208 TCK, I/0 TCK, I/0 TCK, I/0 TCK, I/0
174 I/0 I/0 I/0 I/0
175 I/0 I/0 I/0 I/0
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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

1 GND GND GND 38 170 170 170

2 DI, I/0 TDI, I/0 TDI, /0 39 170 170 110

3 170 I/0 110 40 170 170 /0

4 170 I/0 170 41 170 170 110

5 170 I/0 110 42 170 170 110

6 170 I/0 110 43 170 170 /0

7 /0 /0 1o} 44 Vee Vee Veer
8 170 I/0 110 45 170 170 110

9 T™MS T™MS TMS 46 170 170 /0
10 Ve Vee Vea 47 /(e /0 e

1M GND GND GND 48 170 170 110
12 170 I/0 I/0 49 170 170 110
13 170 I/0 170 50 170 170 170
14 170 I/0 110 51 170 170 110
15 170 I/0 110 52 170 170 110
16 170 I/0 170 53 170 170 170
17 170 I/0 110 54 PRB, I/0 PRB, I/O PRB, I/O
18 170 I/0 110 55 170 170 110
19 NC NC NC 56 Veea Veea Veea
20 Veea Veea Veea 57 GND GND GND
21 170 I/0 I/0 58 NC NC NC
22 TRST, /0 TRST, I/0 TRST, I/0 59 170 170 170
23 170 I/0 110 60 HCLK HCLK HCLK
24 170 I/0 110 61 170 I/0 110
25 170 I/0 170 62 170 170 170
26 170 I/0 170 63 170 I/0 110
27 170 I/0 110 64 170 I/0 110
28 GND GND GND 65 170 170 170
29 Ve Ve Ve 66 170 170 170
30 Veea Veea Veea 67 170 170 110
31 170 I/0 170 68 Ve Ve Ve
32 170 170 110 69 170 170 110
33 170 I/0 110 70 170 170 110
34 I/O I/0 I/O 71 TDO, I/O TDO, /0 TDO, /0
35 170 170 110 72 170 I/0 110
36 GND GND GND 73 GND GND GND
37 I/0 I/0 I/0 74 I/0 I/0 I/0
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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.

v5.3


http://www.actel.com/products/rescenter/package/index.html

YActel

SX-A Family FPGAs

329-Pin PBGA 329-Pin PBGA 329-Pin PBGA 329-Pin PBGA
Pin A54SX32A Pin A54SX32A Pin A54SX32A Pin A54SX32A
Number Function Number Function Number Function Number Function
Al GND AA15 I/0 AC6 I/O B20 I/O
A2 GND AA16 I/0 AC7 170 B21 170
A3 Ve AA17 170 ACS8 I/0 B22 GND
A4 NC AA18 /0 AC9 Vea B23 Ve
A5 170 AA19 I/0 AC10 170 1 NC
A6 I/0 AA20 TDO, 11O ACT1 I/O Cc2 TDI, I/O
A7 Vea AA21 Vea AC12 170 C3 GND
A8 NC AA22 I/0 AC13 170 c4 170
A9 I/0 AA23 Ve AC14 170 C5 170
A10 I/O AB1 I/0 AC15 NC Cc6 I/O
A1 110 AB2 GND AC16 170 c7 170
A12 1’0 AB3 I/0 AC17 170 c8 170
A13 CLKB AB4 I/0 AC18 I/O c9 I/O
Al4 110 AB5 I/0 AC19 170 Cc10 170
A15 1’0 AB6 I/0 AC20 170 c11 170
A16 110 AB7 I/0 AC21 NC c12 170
A17 110 AB8 I/0 AC22 Ve c13 170
A18 I/0 AB9 I/0 AC23 GND c14 I/O
A19 170 AB10 I/0 B1 Vea C15 170
A20 110 AB11 PRB, I/O B2 GND C16 170
A21 NC AB12 17O B3 I/O c17 I/O
A22 Vea AB13 HCLK B4 1’0 C18 1’0
A23 GND AB14 I/0 B5 170 Cc19 170
AA1 Veer AB15 /0 B6 /o) C20 e}
AA2 1o} AB16 /0 B7 e} 21 Vee
AA3 GND AB17 I/0 B8 170 C22 GND
AA4L I/O AB18 I/0 B9 I/O C23 NC
AA5 I/O AB19 I/0 B10 I/O D1 I/O
AA6 110 AB20 I/0 B11 170 D2 170
AA7 I/O AB21 170 B12 PRA, I/O D3 I/O
AA8 I/O AB22 GND B13 CLKA D4 TCK, I/O
AA9 110 AB23 I/0 B14 170 D5 170
AA10 I/O AC1 GND B15 I/O D6 I/O
AAT1 170 AC2 Vea B16 170 D7 170
AA12 110 AC3 NC B17 170 D8 170
AA13 17O AC4 I/0 B18 I/O D9 I/O
AA14 I/O AC5 I/0 B19 I/O D10 I/O
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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
Al GND GND GND c6 170 170 170
A2 TCK, IO TCK, I/0 TCK, /O c7 170 170 170
A3 170 110 170 c8 170 110 170
A4 I/0 I/O I/0 c9 CLKA CLKA CLKA
A5 170 110 170 c10 170 170 170
A6 170 110 170 C11 170 170 170
A7 170 170 170 C12 170 170 170
A8 170 110 170 C13 170 170 170
A9 CLKB CLKB CLKB c14 I/0 I/O I/O
A10 170 170 170 C15 170 170 170
A1 170 110 170 Cc16 170 170 170
A12 NC I/0 I/0 D1 170 170 170
A13 170 170 170 D2 170 170 170
Al4 170 110 170 D3 170 170 I/0
A15 GND GND GND D4 I/0 I/O I/0
A16 GND GND GND D5 I/O I/O I/0
B1 170 110 170 D6 170 170 170
B2 GND GND GND D7 I/0 I/O I/O
B3 I/0 I/O I/0 D8 PRA, I/O PRA, I/O PRA, I/O
B4 170 110 170 D9 170 170 QCLKD
B5 170 110 170 D10 170 170 170
B6 NC 170 170 D11 NC 6] 170
B7 170 110 170 D12 170 170 170
B8 Veea Veea Veea D13 170 170 170
B9 170 170 170 D14 170 170 170
B10 170 110 170 D15 170 170 170
B11 NC 110 1’0 D16 170 170 170
B12 170 170 170 E1 170 170 170
B13 170 110 170 E2 170 170 170
B14 I/0 1’0 170 E3 170 170 170
B15 GND GND GND E4 170 170 170
B16 170 110 170 E5 170 170 170
C1 170 I/0 170 E6 170 170 I/0
Cc2 TDI, 1/O TDI, I/O TDI, I/O E7 I/0 I/O QCLKC
C3 GND GND GND E8 170 170 I/0
ca I/0 110 170 E9 170 170 170
C5 NC 170 1’0 E10 1’0 170 1’0
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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
E11 170 I/0 170 G16 170 170 170
E12 170 I/0 170 H1 170 170 170
E13 NC 110 170 H2 170 170 170
E14 e /0 e H3 Veea Veen Veea
E15 170 I/0 170 H4 TRST, I/0 TRST, /O TRST, I/0
E16 170 I/0 170 H5 170 170 170
F1 e e e H6 Veer Veal Veg
F2 170 110 170 H7 GND GND GND
F3 170 110 170 H8 GND GND GND
F4 ™S ™S ™S H9 GND GND GND
F5 170 110 170 H10 GND GND GND
F6 /o) /o) /o) H11 Veer Ve Vee
F7 Vee Vea Ve H12 /e) e e
F8 Ve Ve Ve H13 170 170 170
F9 Veer Veer Ve H14 /o) /¢ /o)
F10 Ve Veal Ve H15 /e e e
F11 170 110 170 H16 NC 170 170
F12 VCCA VCCA VCCA n NC I/O I/0
F13 170 170 170 12 NC 110 170
F14 170 110 170 3 NC 170 170
F15 170 110 170 14 170 170 170
F16 170 110 170 J5 170 170 170
G1 NC 170 170 16 Ve Vea Ve
G2 170 110 170 17 GND GND GND
G3 NC 170 170 18 GND GND GND
G4 170 110 170 19 GND GND GND
G5 170 170 170 J10 GND GND GND
G6 Vea Vea Vea a Vea Vea Vea
G7 GND GND GND 112 170 170 170
G8 GND GND GND J13 170 110 170
G9 GND GND GND na I/O I/O I/O
G10 GND GND GND J15 170 170 170
G11 Ve Ve Vg 116 170 110 170
G12 170 110 170 K1 170 170 110
G13 GND GND GND K2 170 170 I/0
G14 NC 170 170 K3 NC 170 I/0
G15 Veea Veea Veea K4 Veea Veea Veea
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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
AD18 I/O r{e] AF1 NC* NC B10 170 I/O
AD19 I/O I/0 AF2 NC* NC B11 NC* I/O
AD20 I/O I/0 AF3 NC I/O B12 NC* I/O
AD21 e} 110 AF4 NC* e} B13 Ve Ve
AD22 170 I/0 AF5 NC* 170 B14 CLKA CLKA
AD23 Vee Vea AF6 NC* 170 B15 NC* 110
AD24 NC* I/O AF7 170 re} B16 NC* 17O
AD25 NC* I/O AF8 I/0 I/O B17 I/O I/O
AD26 NC* /o AF9 /o) /o) B18 Vea Vea
AE1 NC* NC AF10 I/O I/O B19 I/0 I/O
AE2 170 6] AF11 NC* 170 B20 110 170
AE3 NC* 110 AF12 NC* NC B21 NC* 110
AE4 NC* I/O AF13 HCLK HCLK B22 NC* I/O
AE5 NC* I/O AF14 I/O QCLKB B23 NC* I/O
AE6 NC* I/O AF15 NC* I/O B24 NC* I/O
AE7 I/0 I/O AF16 NC* I/O B25 I/0 I/O
AE8 170 110 AF17 170 110 B26 NC* NC
AE9 170 170 AF18 170 110 1 NC* 170
AE10 170 I/0 AF19 170 110 c2 NC* 170
AET1 NC* I/O AF20 NC* I/O C3 NC* I/O
AE12 I/O I/0 AF21 NC* I/O c4 NC* I/O
AE13 170 I/0 AF22 NC* 170 C5 170 170
AE14 170 I/0 AF23 NC* 170 C6 Ve Veq
AE15 NC* 110 AF24 NC* 170 c7 170 110
AE16 NC* I/O AF25 NC* NC c8 I/O 17O
AE17 /o) /0 AF26 NC* NC 9 Vea Ve
AE18 I/O I/0 B1 NC* NC C10 I/O I/O
AE19 170 I/0 B2 NC* NC 1 170 110
AE20 170 I/0 B3 NC* 170 C12 170 170
AE21 NC* 110 B4 NC* 170 C13 PRA, /O PRA, I/0
AE22 NC* I/O B5 NC* I/O c14 I/O I/O
AE23 NC* 110 B6 170 170 C15 170 QCLKD
AE24 NC* I/O B7 I/0 I/O C16 I/O I/O
AE25 NC* NC B8 170 110 c17 170 170
AE26 NC* NC B9 110 170 c18 110 110
Note: *These pins must be left floating on the A54SX32A device.
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