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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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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.

Routing Tracks

Amorphous Silicon/
Dielectric Antifuse

-
<—Jqsten Plug Via

I

L — | Metal2

%ngsten Plug Via

—>| Metal 1

Tungsten Plug Contact >

Silicon Substrate

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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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 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 2-22  A54SX16A 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 1.2 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 2-26 » A54SX16A Timing Characteristics
(Worst-Case Commercial Conditions Vcca =2.25V, Vg =3.0V, 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
3.3 V PCI Output Module Timing?
tDLH Data-to-Pad Low to High 2.0 2.3 2.6 3.1 4.3 ns
tDHL Data-to-Pad High to Low 2.2 2.5 2.8 3.3 46 ns
tenzL Enable-to-Pad, Zto L 1.4 1.7 1.9 2.2 3.1 ns
tENzH Enable-to-Pad, Z to H 2.0 2.3 2.6 3.1 4.3 ns
teNLZ Enable-to-Pad, L to Z 25 2.8 3.2 3.8 53 ns
tENHZ Enable-to-Pad, H to Z 2.2 25 2.8 33 4.6 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 2.8 32 3.6 43 6.0 ns
toHL Data-to-Pad High to Low 2.7 3.1 35 4.1 5.7 ns
tbHLs Data-to-Pad High to Low—Iow slew 9.5 10.9 12.4 14.6 204 ns
tenzL Enable-to-Pad, Z to L 22 2.6 2.9 34 4.8 ns
tENzLS Enable-to-Pad, Z to L—low slew 15.8 18.9 21.3 25.4 34.9 ns
teNzH Enable-to-Pad, Zto H 2.8 3.2 3.6 4.3 6.0 ns
teNLZ Enable-to-Pad, Lto Z 2.9 33 3.7 4.4 6.2 ns
tENHZ Enable-to-Pad, H to Z 2.7 3.1 35 4.1 5.7 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—Iow 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.

2-32
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Table 2-27  A54SX16A 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 2.2 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 2-29  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.
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Table 2-30 » A54SX32A 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
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




Table 2-32 e AS54SX32A Timing Characteristics

(Worst-Case Commercial Conditions Vcca =2.25V, Vg =2.3V, 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
2.5 V LVCMOS Output Module Timing %3
tDLH Data-to-Pad Low to High 3.3 3.8 4.2 5.0 7.0 ns
tDHL Data-to-Pad High to Low 2.5 2.9 3.2 3.8 5.3 ns
tDHLS Data-to-Pad High to Low—Iow slew 1.1 12.8 14.5 17.0 23.8 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 25.5 ns
tENzH Enable-to-Pad, Z to H 33 3.8 4.2 5.0 7.0 ns
teNLz Enable-to-Pad, Lto Z 2.1 25 2.8 3.3 4.7 ns
tENHZ Enable-to-Pad, Hto Z 2.5 2.9 3.2 3.8 5.3 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
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Table 2-36 ¢ A54SX72A Timing Characteristics (Continued)
(Worst-Case Commercial Conditions Vcca =2.25V, V¢ =2.25V, T; = 70°C)

YActel

SX-A Family FPGAs

-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) 3.0 34 3.9 4.6 6.4 ns

(Pad to R-cell Input)
tQcHKL Input High to Low (100% Load) 2.9 3.4 3.8 4.5 6.3 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 2-37 ¢ A54SX72A Timing Characteristics (Continued)
(Worst-Case Commercial Conditions Vcca =2.25V, Vg =3.0V, T; = 70°C)

YActel

SX-A Family FPGAs

-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) 1.7 1.9 2.2 2.5 3.5 ns

(Pad to R-cell Input)
tQcHKL Input High to Low (100% Load) 1.7 2 2.2 2.6 3.6 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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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.

3-1
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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
71 I/0 I/0 I/0 I/0 106 NC 170 110 170
72 I/0 I/0 I/0 I/0 107 170 110 /0 /0
73 NC I/0 I/0 I/0 108 NC 110 /0 110
74 I/0 I/0 I/0 QCLKA 109 110 170 170 170
75 NC I/0 I/0 I/0 110 110 170 170 110
76 PRB, I/0O PRB, I/O PRB, I/O PRB,I/O 11 110 170 170 170
77 GND GND GND GND 12 17O 17O 17O 1’0
78 Veea Veea Veea Veea 113 /0 Vo /o Vo
79 GND GND GND GND 14 Veea Veea Veea Veea
80 NC NC NC NC 115 Vear Vear Vear Vear
81 I/0 I/0 I/0 I/0 116 NC 170 170 GND
82 HCLK HCLK HCLK HCLK 117 110 170 170 Veea
83 I/0 I/0 I/0 Ve 118 110 110 110 110
84 I/0 I/0 I/0 QCLKB 119 NC 110 110 /0
85 NC I/0 I/0 I/0 120 170 110 170 /0
86 I/0 I/0 I/0 I/0 121 170 170 170 170
87 I/0 I/0 I/0 I/0 122 NC 170 170 170
88 NC I/0 I/0 I/0 123 110 170 170 170
89 I/0 I/0 I/0 I/0 124 110 110 170 110
90 I/0 I/0 I/0 I/0 125 NC 110 /0 110
91 NC I/0 I/0 I/0 126 170 /0 110 110
92 I/0 I/0 I/0 I/0 127 110 170 170 170
93 I/0 I/0 I/0 I/0 128 110 170 170 110
94 NC I/0 I/0 I/0 129 GND GND GND GND
95 I/0 I/0 I/0 I/0 130 Veea Veea Veea Veea
96 I/0 I/0 I/0 I/0 131 GND GND GND GND
97 NC I/0 I/0 I/O 132 NC NC NC I/O
98 Ve Ve Ve Vea 133 110 170 170 170
99 I/0 I/0 I/0 I/0 134 110 170 170 170
100 I/0 I/0 I/0 I/0 135 NC 170 170 170
101 I/0 I/0 I/0 I/0 136 110 110 170 110
102 I/0 I/0 I/0 I/0 137 110 110 170 110
103 TDO, /0 TDO, /0 TDO, /0 TDO, /O 138 NC I/O I/O I/O
104 I/0 I/0 I/0 I/0 139 110 170 170 170
105 GND GND GND GND 140 I/O I/O I/O I/O
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144-Pin TQFP

144-Pin
TQFP

R

Figure 3-3 * 144-Pin TQFP (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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329-Pin PBGA
Pin A54SX32A
Number Function
V22 170
V23 110
W1 110
W2 110
W3 110
w4 110
W20 (6]
W21 110
W22 110
W23 NC
Y1 NC
Y2 110
Y3 110
Y4 GND
Y5 110
Y6 110
Y7 110
Y8 110
Y9 110
Y10 110
Y11 110
Y12 Veea
Y13 NC
Y14 110
Y15 I/O
Y16 110
Y17 110
Y18 110
Y19 110
Y20 GND
Y21 170
Y22 110
Y23 110

SX-A Family FPGAs

v5.3



YActel

SX-A Family FPGAs

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

v5.3
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| SX-A Family FPGAs

484-Pin FBGA
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|

Figure 3-8 * 484-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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| VActel

| 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
C19 170 110 E2 NC* 170 G1 NC* 170
C20 Vea Ve E3 /o) /o) G2 NC* /o)
C21 170 110 E4 170 110 G3 NC* 170
C22 I/0 110 E5 GND GND G4 110 110
C23 170 110 E6 TDI, 10 DI, 10 G5 110 110
C24 I/0 110 E7 170 170 G22 170 170
C25 NC* 110 E8 170 110 G23 Veea Veea
C26 NC* 170 E9 170 170 G24 170 170
D1 NC* I/O E10 I/0 I/O G25 NC* I/O
D2 T™S T™S E11 110 170 G26 NC* 170
D3 170 I/0 E12 170 170 H1 NC* 110
D4 Vee Vea E13 Veea Veea H2 NC* 170
D5 NC* I/O E14 CLKB CLKB H3 I/0 I/O
D6 TCK, I/0 TCK, I/0 E15 I/O I/O H4 I/O I/O
D7 I/O I/0 E16 I/0 I/O H5 I/O I/O
D8 170 /0 E17 110 170 H22 170 170
D9 170 I/0 E18 170 170 H23 170 170
D10 I/0 110 E19 170 170 H24 110 170
D11 170 110 E20 170 170 H25 NC* 170
D12 I/0 QCLKC E21 I/0 I/O H26 NC* I/O
D13 I/O I/O E22 I/0 I/O N NC* I/O
D14 110 110 E23 110 170 12 NC* 110
D15 I/0 110 E24 170 170 I3 170 110
D16 I/0 110 E25 Ve Ve 14 170 110
D17 170 110 E26 GND GND J5 170 110
D18 /0 /o F1 Vea Ve 122 /o) /o
D19 I/0 I/O F2 NC* I/O 123 I/O I/O
D20 110 110 F3 NC* 170 124 170 110
D21 Vee Vg F4 I/0 170 125 Ve Veq
D22 GND GND F5 170 170 126 NC* 110
D23 170 110 F22 170 170 K1 170 170
D24 /o) /o) F23 /0 /o) K2 Vea Ve
D25 NC* I/O F24 I/0 I/O K3 I/O I/O
D26 NC* 110 F25 I/0 170 K4 I/0 110
E1 NC* 1o} F26 NC* e} K5 Veen Veea
Note: *These pins must be left floating on the A54SX32A device.
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